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2/87

5-5-92

GREAKLR
REFERENCE
RUMBER

OESCRIPTION

RELAY SETTING

1npucrion

Device 87M, 1SGB-MFAN-1B Phase Current
Differentisl Relsy, Instantsaeous

ITR 50H 238T0545

CT Ratia: 50/%

0.8-8 smpere pickap

Reference: 1B 18.2.7-SK

Device 50-1, 1SGB-FAN-2B (Low Speed)
Phase Overcurrent Relay, Instantaneous
ITE 50D 238T3%4S

CT Ratio: 500/%

0.8-8 ampere pickup

1-30 second delay

Reaference: IB 18.2.7-SE

Device 50/51~1, 1SGB~FAN-2B (Low Speed)
Phase Overcurreat Relay, Long Time Inverse
ITE S1IM 2237T8S41

CT Ratio: $00/5

2.5~5 ampere pickup (time)

2-20 times tap pickup (instantaneous)
Reference: IR 7.2.1.7-1 Issue A
Device 50-2, 1SGB-FAN-2B (High Speed)
Phase Overcurrent Ralay, Instantanecus
ITE S0D 238T3%4%

CT Ratio: 500/%

0.8-8 ampere pickup

1-30 second delay

Reference: 1IB 18.2.7-5E

Device 50/51~2, 1SGB-FAN-2B (High Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 51IM 22378541 :

CT Ratis: 500/S

2.5-5 ampere pickup (time)

2-20 times tap pickup (instaantsoeous)
Reference: IB 7.2.1.7=1 Issue A

TAP TINE:
DIAL

ILEg

20 sec

510 aﬂp 4 7

30 gec

5.0 amp (8

v
2 x ratd

4.1 x Ta
328 amp
primary

8 % tap
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BLACK & VEATCH SUMMARY OF sneeT wo.__ 13
CONSULTING ENGINEERS RELAY SETTINGS FOR mape ay___DJS
KANSAS CITY, MISSOURI Intermountain Power Project CKD. BY DEU

9255 IGS Unit 1 OATE 06/12/87
FROJ. No. 6,900-Volt Unit Switchgear 1A2,  Revised 5-3-92
v WAL ,
BREAKER RELAY SETTING
REFERENCE DESCRIPTION
AUNBER | NOUCTION ST,
TAP TIME
. DI1AL
7 Device 50=1, 1SGB=FAN=2A (Low Speead)
Phase Overcurrent Relay, Instantaneous
ITE 50D 238T3545
CT Ratio: 500/5 =28 -
0.8-8 ampere pickup 45% x ra
1=-30 second delay 20 sec |28 amp
Reference: IB 18.2.7-5E primary
7 Device 50/51~-1, 1SGB-FAN-2A (Low Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE S1IM 22378541
CT Ratio: 500/5 L 4oo
2.5-5 ampere pickup (time) 5.0 amp 7 - ~
2-20 times tap pickup (instantaneous) 4.8 x t
Reference: IB 7.2.1.7-1 Issua A
7 Device 50-2, 1SGB-FAN=2A (High Speed)
Phase Overcurrent Relay, Instantaneous /////-</’~\\»/~\\
ITE 50D 238T3545 ]
CT Ratio: 500/5 / 5.5
0.8-8 ampere pichkup P x rat
1~30 second delay 30 sec |400~amp
Reference: IB 18.2.7-5E primary
440 Amj
7 Device 50/51-2, 1SGB-FAN-2A (High Speed)
Phase Overcurrent Relay, Long Time Inverse ~ .
ITE 51IM 22378541 S~ b
CT Ratio: 500/5
2.5+5 ampere pickup (time) 5.0 amp(8 -
2-20 times tap pickup (instantaneous) 8 x tap
Reference: IB 7.2.1.7-1 Issue A
7 Device 50G, 1SGB-FAN=2A Grouud
Overcurreat Relay, Instaataneous
ITE GRS 202D6141UL -

$5-50 ampere pickup
Reference: IB 18.1.7~2 Issue H

2 cycles (5.0 amgp
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BLACK & VEATCH SUMMARY OF

CONSULTING ENGINEERS

RELAY SETTINGS FOR

KANSAS CITY, MiSSOURI Intermountain Power Project

PROJ.

IGS Unit 1
6,900-Volt Unit Switchgear 1B2

NO. 9255

32

SHEET NO._ 5%
MADE 8Y___DJS

CKD. BY
DATE

DEU

06/12/87

BREAKER
REFERENCE
NUMBER

DESCRIPTION

RELAY SETTING

INDUCTION -

Device 87M, 1SGB~MFAN-1B Phase Current
Differential Relay, Instantaneous

ITE 5S0H 238T0545

CT Ratio: 50/5

0.8-8 ampere pickup

Reference: IB 18.2.7-5E

Device 50-1, 1SGB-FAN-2B (Low Speed)
Phase Overcurrent Relay, Instantaneous
ITE 50D 23813545

CT Ratio: 500/5

0.8-8 ampere pickup

1-30 second delay

Reference: 1IB 18.2.7-5E

Device 50/51~1, 1SGB-FAN-2B (Low Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 51IM 223T8541

CT Ratio: 500/5

2.5-5 ampere pickup (time)

2-20 times tap pickup (instantaneous)
Reference: 1B 7.2.1.7-1 Issue A

Device 50-2, 1SGB-FAN-2B (High Speed)
Phase Overcurrent Relay, Instantaneous
ITE 50D 238T3545

CT Ratio: 500/5

0.8-8 ampere pickup

1-30 second delay

Reference: IB 18.2.7-5E

Device 50/51-2, 1SGB-FAN-2B (High Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 51IM 223T8541 :
CT Ratio: 500/5

2.5-5 ampere pickup (time)

2-20 times tap pickup (instantaneous)
Reference: 1IB 7.2.1.7-1 Issue A

TAP

TIME
DIAL

INST.

5.0 amp |8

20 sec

30 sec

2 x rating

3 x rating

paoo P

6 x tap

4 x rating N

8 x tap
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BLACK & VEATCH
CONSULTING ENGINEERS
KANSAS CITY, MISSOURI

PROJ.

NO.

SUMMARY OF
RELAY SETTINGS FOR

Intermountain Power Project
IGS Unit 1
6,900-Volt Unit Switchgear 1A2

9255

SHEET N0.__ 13
MADE BY___DJS

CKDp. 8Y
DATE

DEU

06/12/87

BREAKER
REFERENCE
NUMBER

,DESCRIPTION

RELAY SETTING

INDUCTION

Device 50-1, 1SGB-FAN-2A (Low Speed)
Phase Overcurrent Relay, Instantaneous
ITE 50D 238T3545

CT Ratio: 500/5

0.8-8 ampere pickup

1-30 second delay

Reference: 1IB 18.2.7-S5E

Device 50/51-1, '1SGB-FAN-2A (Low Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 51IM 223T8541

CT Ratio: 500/5

2.5-5 ampere pickup (time)

2-20 times tap pickup (instantaneous)
Reference: 1IB 7.2.1.7-1 Issue A

Device 50-2, 1SGB-FAN-2A (High Speed)
Phase Overcurrent Relay, Instantaneous
ITE 50D 238T3545

CT Ratio: 500/5

0.8-8 ampere pickup

1-30 second delay

Reference: 1IB 18.2.7-5E

Device 50/51-2, 1SGB-FAN-2A (High Speed)
Phase Overcurrent Relay, Long Time Inverse
ITE 51IM 223T8541

CT Ratio: 500/5

2.5-5 ampere pickup (time)

2-20 times tap pickup (instantaneous)
Reference: 1IB 7.2.1.7-1 Issue A

Device 50G, 1SGB-FAN-2A Ground
Overcurrent Relay, Instantaneous
ITE GR5 202D6141UL

5-50 ampere pickup

Reference: IB 18.1.7-2 Issue H

TAP

TIME
DIAL

INST.

4.0 amp

5.0 amp

20 sec

30 sec

2 cycles

240 A
3 x rating

240 A
6 x tap

320 A
4 x ratihg

8 x tap

5.0 amp
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FILE
N

9255.93.5802

SYSTEM DESCRIPTION
g% COMBUSTION AIR (SGB)

IPP 112684-1

TABLE 3-2. PRIMARY AIR FAN PREDICTED PERFORMANCE

Item

Inlet Air Temperature, F
Inlet Air Denmsity, lb/ft3
Capacity, each fan

Pounds per hour

Actual cfm
Fan Static Pressure, in. wg
Fan Static Efficiency, per cent
Design Fan Speed, rpm

Input Horsepower

3-12

Test Block

105
0.0588

1,120,300
317,500
62.5

81.9
1,19
3,810

MCR
105
0.0588

882,000
250,000
44.5
84.9
897
2,061
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9.

FAN POWER REQUIREMENT, BHP

SYSTEM DESCRIPTION

FILE 9255.93.5802
NO.

COMBUSTION AIR (SGB)

IPP 112684-1

6000
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T T 1
STATIC PRESSURE, INCHES HZO

100 |-

90

80

~
o

(=3
o

wn
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[~]

STATIC PRETSURE 1194 RPM

STATIC PRESSURE 897 RPM

WEST INGHOUSE, STURTEVANT DIVISION
SIZE 23120-D AIRFOIL PRIMARY AIR FAN
70% DWDL, ARRANGEMENT NO. 3, CLASS 1200

EVASE - 81.65 FTZ

WRZ = 152,185 LB-FT2

TIP SPEED = 39,758 FT/MIN @ 1,194 RPM '

ELEVATION = 4,700 FT
HiGH SPEED: 1,194 RPM, 105 F, 0.0884 LBIFT3
LOW SPEED: 897 RPM, 105 F, 0.0586 LB/FT3

\GP

1 1 1 1

100

200 300 400 500
FLOW PER FAN, 1000 ACFM

3-13

600 700

PRIMARY AIR FAN STATIC
PRESSURE AND HORSEPOWER
PERFORMANCE CURVES
FIGURE 3-6

1
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SYSTEM DESCRIPTION :gj 9255.93.5802

COMBUSTION AIR (SGB) IPP 112684-1

20,000

18,000

16,000

14,000

12,000

10,000

\
TORQUE FT - LBS

8,000

6,000

4,000

2,000

FOR BABCOCK & WILCOX '
INTERMOUNTAIN POWER PROJECT
STEAM GENERATOR UNITS 1,2
IPA CONTRACT #2010N
PROJECT: FILE 9255.62.3401
B&W REFERENCE: TB-614/615
B&W P.0O. 33660!00/3366220D
WSD A/KY-6081/6082

PERFORMANCE CURVE NO. 6-20-83
SI1ZE 23120-D AIRFOIL PRIMARY AIR FAN
70% DWDI, ARRANGEMENT NO. 3. CLASS 1200

HIGH SPEED {194 RPM
LOW SPEED 897 RPM
TiP SPEED 39,758 FT/MIN @ 1194 RPM

wR2 152,185 LB-FTZ

1 } i N 1 1 ] i 1 | i 1
0 100 200 300 400 500 600 700 800 900 1000 §i00 1200
SPEED - RPM

PRIMARY AIR FAN
SPEED-TORQUE CURVES
FIGURE 3-7

3-14
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BLACK & VEATCH

8400 ward Parkway, FO. Box No. 8405, Konsas City, Missoun 64114, {%13) 339-2000

Intermountain Power Service Corporation B&V Project 15119.802
Intermountain Generating Station . B&V File 62.3401
‘ May 7, 1991

Intermountain Power Service Corporation
Route 1, Box 864
Deita, Utah 84624

Subject: Primary Air Fans
Attention: Mr. Jerry Hintze

Gentlemen:

Per your request during the February 19, 1991 Generation Block Work -
Group meeting, we have reviswed the history and the sizing criteria for
the Intermountain Unit 1 and 2 Primary Air Fans (PA Fans). The

following comments are offered for your consideration.

1. The Steam Generator specification prepared by the Los Angeles
Department of Water and Power (LADWP) included the following
sizing criterfa for Lhe PA Fans.

“With one Primary air fan out of service the remaining
fnnxpshall be capable of providing sufficlent primary
air to permit boiler operation up to not less than 60
percent of Maximum Capability with each of the specified
coals. Test block performance of each fan with inlet
boxes and silencers shall be greater than its expected
operating performance by not less than 25 percent for
weight flow, not less than 50 percent for static
discharge pressure, and not less than 25F for
temperature at the plant's elevation for each of the
specified coals." *

The motor sizing requirements from the Steam Generator
specification were as follows.

"The motor horsepower rating shall equal or exceed the
maximum brake horsepower required by the driven
equipment when the driven equipment is operating at the

IP12_001829
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Page 2
Intermountain Power Service Corporation B&vV Project 15119.802
Mr. Jerry Hintze May 7, 1991

design load conditibn. Service factor shall not be
utilized to meet this requirement.
|

The motor horsepower rating shall meet the maximum
requirement of the driven equipment without exceeding
insulation temperature rating at the service conditions.
Service factor may be used to meet this requirement.”

The initial fans offered by Babcock & Wilcox were single speed
Westinghouse Model 23113-A fans with inlet vane control. These
fans had 113" diameter wheels and had an 1190 rpm test block
rating of 318,000 c¢fm at 61.1 in. water static pressure and 3374
brake horsepower. At MCR conditions, the PA Fan horsepower was

[ 13 ]

expected to be approximately 2,350 bhp per fan. (2 gan overamsd 3

In 1981, it was decided to purchase two-speed fans to reduce fan

power requirements. In August, 1981, B&W submitted its proposal

for two speed PA Fans. The proposed two speed PA Fans were rated
for the following condition at the lower speed.

Flow per fan 251,000 acfm
Fan static pressure 44.3 in. w.g.
Inlet density 0.059 1b/ft®

The above condition was agreed upon by B&V and LADWP and was
developed by adding 10 percent to the flow and 5 percent o the
static pressure require for operation at MCR. The intent was to
ensure that the fans meet all expected normal operating conditions
while operating at the low speed.

The fans, as shipped, were Westinghouse Model 231200 fans with
two-speed motors and inlet vane control. These fans had 127.2
inch diameter wheels and had an 1194 rpm test block rating of
320,000 cfm at 64.44 in. water static.pressure rise and 3,989
brake horsepower. At the low speed, 897 rpm, the test block
rating 1s 252,600 cfm at 47.58 in. water static pressure rise and
2,217 brake horsepower. At MCR conditions the PA Fan horsepower
was expected to be approximately 1,739 bhp per fan,

The motors furnished with the PA Fans are two speed, Pole-
Amplitude Modulation (PAM), 6,600 volt motors manufactured by
Westinghouse and are rated at 4,000 horsepower at 1, 194 rpm and
2,100 horsepower at 897 rpm,

IP12_001830
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Page 3

Intermountain Power Service Corporation B&V Project 15119,802

Mr. Jerry Hintze

May 7, 1991

3. The expected performance of the PA Fans is shown on the attached
curve. As indicated on the attachment, there are two horsepower
curves for each fan speed, one for inlet vane control and one for
inlet vanes wide open. The inlet vane control horsepower curve
assumes that the fans are operating along the design static
pressure flow curve for boiler operation. If flow requirements
are increased above the normal requirement by excessive air heater
leakage, for example, the horsepower requirements will exceed the
inlet vane control horsepower curve shown,

As indicated on the attached curve, the low speed test block
horsepower exceeds the motor rating of 2,100 horsepower. At high
speed, the PA Fan static pressure curve greatly exceeds the test

block requfrements.

The test block rating is achieved by

throttling the inlet vanes.. With the inlet vanes 100 percent
open, the fan power requirements at test block flow would be 4,700
horsepower, well above the molor rating. ’

[f we can be of any further assistance to you in studying Lhe -
performance of the primary alr fans, please contact Steve Rus
(913-339-2042), Jay Kauphusman (913-339-2869), aor me.

JRK:rah

¢c: R.E. Gentner
M. Perez
S.G. Chapman
B.E. Blowey

bec: P, F. Bannister
R. W. Nureton
J. R. Kauphusman
S. E. Rus

Very truly yours,

BLACK & VEATCH

P. F, Bannister

IP12_001831



FAR POWER REQUIAEMENY, BHP
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BLACK & VEATCH

8400 Ward Parkway, PO Box No. 8405, Kansas City, Missouri 64114, (913) 339-2000

Intermountain Power Project B&V Project 15119

Intermountain Generating Station B&V File 806
June 2, 1992

Intermountain Power Service Corporation
1550 West Brush Wellman Road
Delta, UT 84624

Subject: Primary Air Fan Analysis
Attention: Mr. G. K. Hintze
Gentlemen:

This documents and summarizes discussions to date regarding our review
of the Westinghouse Primary Air Fan Motor report dated February 26, 1992
which was transmitted by IPSC facsimile dated March 3, 1992.

The revised foundation loading included in Westinghouse's report for
motor operation at 5000/3200 HP conditions does not exceed the existing
foundation and anchor bolt design. The existing foundation is adequate
for the indicated motor rerating.

We have reviewed the switchgear and electrical conductors based on
switchgear data we have in-house and IPSC's confirmation that electrical
conductors are 500 KCMIL 15 KV Type A. These components are capable of
operation at the motor rerating of 5000/3200 HP. The ESCO transfer
switch has a maximum 1isted capability of 400 amps, which is less than
that required for rerated motor operation. However, IPSC has obtained
confirmation from the manufacturer that the noted transfer switch is
capable of operation continuously at 440 amps (attached facsimile). On
this basis, the electrical components supplying the power to the Primary
Air Fan motors are capable of continuous operation at the motor rerating
of 5000/3200 HP.

We have attached copies of revised relay setting sheets 13 and 32 dated
May 5, 1992 documenting the revised relay settings to reflect the motor
rerating. The revised relay setting data sheets include marked up data
to reflect continuous operation of the transfer switch at 440 amps.

If you have any questions regarding this information, please contact
Steve Rus at (913) 339-2042.
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Page 2

Intermountain Power Service Corporation B&V Project 15119

Mr. G. K. Hintze June 2, 1992
Very truly yours,

BLACK & VEATCH

j%z% ' Foe_
//

Paul F. Bannister

SER:skb
Enclosure

cc: Mr. J. Nelson w/enc]oéure

Mr. J. Chistensen w/enclosure
Mr. B. E. Blowey w/enclosure
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BLACK & VEATCH SUMMARY OF SHEET No.__ 13

CONSULTING ENGINEERS RELAY SETTINGS FOR MADE BY __DJS
KANSAS CITY, MISSOURI Intermountain Power Project CKD. BY DEU
. : 9255 IGS Unit 1 oATe 06/12/87
ROJ. MO, 7 6,900-Volt Unit Switchgear 1A2_ §$V153d 5-5-92
BREAKER RELAY SETTING
REFERENCE DESCR!PTION
NUMBER \NoucTION INST.
TAP TINE
DIAL
7 Device 50-1, 1SGB-FAN-2A (Low Speed)

Phase Overcurrent Relay, Instantaneous
ITE S0D 238T3545
CT Ratio: 500/5

0.8-8 ampere pickup .451. X rating
1-30 second delay 20 sec |328 amp
Reference: IB 18.2.7-5E primary

7 Device 50/51-1, 1SGB-FAN-2A (Low Speed) I

Phase Overcurrent Relay, Long Time Inverse
ITE 51IM 223T8541
CT Ratio: 500/5

2.5-5 ampere pickup (time) 5.0 amp 7
2-20 times tap pickup (instantaneous) 4.8 x ta?
Reference: 1IB 7.2.1.7-1 Issue A
7 Device 50-2, 1SGB-FAN-2A (High Speed)
Phase Overcurrent Relay, Instantaneous P
. ITE 50D 238T3545 /«; h
CT Ratio: 500/5 2 55
0.8-8 ampere pickup ! Gf; rating
-1=30 second delay 30 sec: |40 amp j
~| Reference: IB 18.2.7-5E ; (jprimary |
I 40
7 Device 50/51-2, 1SGB-FAN-2A (High Speed) ' -
. Phase Overcurrent Relay, Long Time Inverse B gl
ITE 51IM 223T8541
CT Ratio: 500/5
2.5-5 ampere pickup (time) 5.0 amp|{8
2-20 times tap pickup (instantaneous) 8 x tap

Reference: IB 7.2.1.7-1 Issue A

7 Device 50G, 1SGB~-FAN-2A Ground
Overcurrent Relay, Instantaneous
ITE GRS 202D6141VL

5-50 ampere pickup 2 cycles|5.0 amp
Reference: 1B 18.1.7-2 Issue H

1 Et 1 A

IP12_001836



BLACK & VEATCH SUMMARY OF sueeT 0. __32

CONSULTING ENGINEERS RELAY SETTINGS FOR MADE BY___DJS
KANSAS C!ITY, MISSOUR! Intermountain Power Project cxp. 8Y
9255 IGS Unit 1 oave _06/12/87
PROJ. NO. 6,900+Volt Unit Switchgear 1B2, gevised 5-5-92
" Y.
BREAKER DESCRIPTION RELAY SETTING
REFERENCE .
NUMBER InoucTion INST.
TINE-
TAP OSAL
6 Device 87M, 1SGB-MFAN~1B Phase Curreat B

Differential Relay, Instantaneous
ITE SOH 238T0545
CT Ratio: 50/5
0.8-8 ampere pickup 2 x ratipg
Reference: IB 18.2.7-5E

7 Device 50-1, 1SGB-FAN-2B (Low Speed)
Phase Overcurrent Relay, Instantaneous
ITE S0D 238T3545

CT Ratio: 500/5

0.8-8 ampere pickup 4.1 x rating
1-30 second delay 20 sec |328 amp
Reference: IB 18.2.7-SE primary

7 Device 50/51-1, 1SGB-FAN-2B (Low Speed)

Phase Overcurrent Relay, Long Time Inverse
ITE 51IM 22378541
CT Ratio: 500/5

2.5-5 ampere pickup (time) 5.0 amp | 7
2-20 times tap pickup (instantaneous) 4.8 x ta?
J.:-Reference: IB 7.2.1.7-1 Issue A
7 Device 50-2, 1SGB-FAN-2B (High Speed)
. Phase Overcurrent Relay, Instantaneous - 1‘7“’\,\

ITE 50D 238T3545 = !
CT Ratio: 500/5 o8
0.8-8 ampere pickup : (Six rati&g
1-30 second delay 30 sec/ |400 amp
Reference: 1IB 18.2.7-5E primary

7 Device 50/51-2, 1SGB-FAN-2B (High Speed) vy v’./—/
Phase Overcurrent Relay, Long Time Inverse B
ITE 51IM 223T8541
CT Ratio: 500/5S
2.5-3 ampere pickup (time) 5.0 amp {8
2-20 times tap pickup (instantaneous) 8 x tap !

Reference: IB 7.2.1.7-1 Issue A

IP12_001837



T

WESTINGHQUSE ELECTRIC CORPIRATION
Heavy Indust:y Motor Division
Round Rock, ~ Texas 78664

INDUCTION MOTOR DATA

Shor Oid-r: //0( i //0(0814—14 Ganeral 0. : C £ %n200 .

Custome - TNN“ mpuN 'fnm Hor WEE f£ S e LJirenyx
Ei .,
HP: ,_i”@ 2{00 Voltage: bhop 'Amperes: 302/]&3 Service Factor 110

Phasas;_3_____ Hertz: 60 F.L. Speed: [}94/497 RPN

Tgmp, Fiea: %0 _°C By /\«,”«")«’Cc Insulation Class: A5

Frame; QDO 13“00__&)_ Locked KVA Code: Fﬂ,/:o
Performance ;
Load 5. F. 7" 1.00 0.75 0.50 0.25
% Efficiency S - 96 4-/75’ 1 96-4/956 955 b T3.1/709

% Power Factor

—

99.5/780  B32/nq  33.3/x19 655377

Rated Torque: ”SBZ/”‘Z"’( 1b.-ft. Starting Torque: 90//08 %
1

Breal:dowm Torque:lﬁ’ 3z} 2 Pull-Up Torque: — %@ — % Speed

Locked Rci:or Current: /9 l343 ' Amps 4‘3”73& s Y. L. Slip: '4’5[ 34 4

~»

Trans ieat

Sub-Trais-
Operi Ci-c.

Short. Cir:

Engirneer:

Approvals

~

FORM oAl

uuuuuuu

Circuit Constants

zqsy;m‘ bo

Per Unit on KVA Bese

Rezctance, X'd: 3 3?65/16’0@ X/R: 5'4’6/645{

.ent. Reactance, X"d: 0+168 /’:12»’7 P/M Motors Only
:it Time Constant, T4 :.l_‘l_"_ll_.%z Sec  Switching Time Delay

wuit. Time Constant, T': "II3Z._[I7 Sec  Lcw-to-High Speed: A Sec

H /

; H &3 ¥
oD ;f Lo
£ om Y e
LT ey £ B ot Date: l/é g2
— ; . £2
Revision Date:
iD= 297
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INDUCTION

LINE VOLTAGE

.BTOR STARTING CHAR™ “TERISTICS

(CALCULATED)

100%

AT

INTERMOUNTRIN POWER

S P BANSAL

ENGINEER

336618DH

C.0.

CL30300

(FL) 897

RPM
RPM

POLES 8
737

3 HZ 60
LOCK AMPS (%)
LOCK TORQUE (%)

PH.

900

(STN)

FL AMPS 183

12295
152185

PF 0.78
FL TORQUE (LB-FT)
LOARD WK2ILB-FT2)

106

MOTOR WK2 (LB-FT2)

8018

FRAME

9393

AIR FAN

APPLICATION PRIMARY

LORD CURVE 7-7-81-2
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800

L

7. CURRENT

640
80

480
60

160

O

320

7 POWER FACTOR

l
100

Lo

TEXRS

WESTINGHOUSE ELECTRIC CORPORATION - HIMD ROUND ROCK,

DHCO182N1N

CURVE NO.

DATE:12/29/82

SIGNHTURE:‘/XPBomaﬁél
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8397
900

(FL)
(STN)

STERISTICS
LINE VOLTAGE
ENGINEER S P BANSAL
POLES 8 RPM
508 RPM
FRAME 8018
AIR FAN

9333

73

MOTOR WK2 (LB-FT2)

/A

.0. 3366180H
HZ 60
LOGCK AMPS (%)

C
APPLICATION PRIMARY

AT 85

3

PH
LOCK TORQUE (%)

_.OTOR STRARTING CHAR

CL30900

d.

FL AMPS 183
12295
152185

(CALCULATED)
G.

INTERMOUNTAIN POWER:

INDUCTION

PF 0.78
FL TORQUE (LB-FT)

LOAD WK2(LB-FT?
LOARD CURVE 7-7-81-2

TEXAS

TORQUE

7 CURRENT
7. POWER FACTOR

/A
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JESTINGHOUSE ELECTRIC CORPORATION - HIMD ROUND ROCK,
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S P BANSAL

ENGINEER

INTERMOUNTAIN PONEH

CUSTOMER

(FL) 1195

RPM
RPM

3366180H
POLES 6
Uy

HZ 60O
LOCK AMPS (%)

g.
LOGCK TORQUE (%)

. C.
PH 3

CL30900

1200

(SYN)

FL AMPS 303

17582

152185

PF 0.89
FL TORQUE (LB-FT)
LORD WK2(LB-FT?)

89

8018

9393 FRAME

MOTOR WK2(LB-FT?

AIR FAN

APPLICATION PRIMARY

LOAD CURVE 7-7-81-2
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L Boraa U

HURITZONT AL INDUCT ({ON MOTUR COMMERCIAL TEST SHEET SHEET 1
DATE - MAY 14 1985
.rusmMFR —~ INTERMGUNTAIN POWER S.0. — 1668AA-01
FRAMF - 800-1800S70 TYPE — LLD-CS—PAM Sefe — 1.00 HePe — 4000
~ STATOR NO. - AC2405 'ROTOR NO. — AD2685 VOLTS — 6600
" STATOR RES. AT 25.0 PULES = 6 PHASE — 3 HERTZ - 60 AMPS -~ 303
* 0.1126 SEC «Ve — 0 SECeAe — 0 RPM =~ 1195
o 0.1123 : AIR CAP MEASUREMENTS
" 0.1124 * & % % ok %
- STATOR CONN — WYE «090 % * .095 090 * * ,095
i ROTOR RFSe AT 0.0 C * FRONT * * REAR *
i 0.0 * & % *
0.0 x ,)94 % ¥ ,094 %
0.0 «095 % * o(95 «095 x% * 4095
, ‘ X %X & * ¥ %
& * % % R
i ‘ SPECIFIED AIR GAP .102
- PHASE ROTATION T4,T6,T5 CCW - {INDEX FROM BOTTCM Cel o)

b PFR NDRAWING NO. — 1897F83 ;
;) MAGNETIC CENTER — 3,960 FLOAT IN - 3.720 FLOAT OUT - 4.220
" HZ V 12 V 2-3 V 3-1 A 1-2 A 2-3 A 31 K-WATT SECVOLT

1 PT INPUT 60 6624. 6648. 6636, 83. 84. 84. 49.0
VIARATION DATA DISPLACEMENT = MILS PEAK-TO-PEAK, VELOCITY — INCHES/SEC
FRONT BRACKET REAR BRACKET FRONT SHAFT REAR SHAFT
H 0.150 MILS H 0.130 MILS H 0.0 MILS H 0.270 MILS
‘ V 0.140 MILS V 0.100 MILS v 0.0 MILS V 0.230 MILS
A 0.320 MILS A 0.220 MILS
. TFMPERATURE DATA — DEG C TIME - 1800 ROGM AIR - 26.6
FR BRG {TEST) - J.0 - RR BRG (TEST) - 0.0
FR BRG (CUST) - 61.8 - RR BRG {CUST) - 57.6
FR BRG.OIl IN - 0.0 RR BRG,OIL IN - .0
FR BRGs OIL CUT- 0.0 RR BRG,OIL OUT- 0.0
WATER TEMP IN - 9.0 WATER TEMP OUT-— 0.0
FLOW DATA — GFPM
FR BRG OIL - 0.0 - REAR BRG CIL - J.0
O{L PRESS,PSIG— 0.0 WATER - 0.0
CUSTOMER — INTERNOUNTAIN PDNER S.0. — 1668AA-01
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(HJ HORIZONTAL INDUCTION MOTOR COMMERCIAL TEST SHEET
‘ i .

~ INTERNCUNTAIN POWER

SHEET 2

DATE — MAY 14 1985

S.0.

- 1668AA-01

2 3 4  NOTE: NOISE DATA TAKEN WITH A B &€ K TYPE 2210
* * * WATYPE 1616 1/3 OCTAVE FILTER SET AT A
* * ¢ DISTANCE QGF 3.00 FEET BETWEEN THE
| * %k ok k% INSTRUMENT & THE MACHINE UNDER TEST
P *x *
OFRONT % TOP %% NCISE DATA
- 1 % % VIEW * % 5 POSITION  DBA POSITION  DBA
* * % 1 80.6 6 79.8
% * 2 8l.1 7 82.0
L I 3 83.9 8 78.5
* * * 4 8l.4 AMBIENT 17.3
8 7 6 5 78.0 INSULATION
1 TEST FOR SPACE
INSULATION RESISTANCE {MEGOHMS) 1 MINUTE HEATER
o FINAL VOLTS RESISTANCE
STATOR — 120C0.,00 14200. 1 42.30
. fOTUR - 0+0 O 2 D.0
i ‘ RTD'S - 2600.00 1500, 3 0.0
- SP.HEATER — 12300400 1.200.
POLARIZATIUN INDEX — 0.0
* STATOR DETEGCTOR RESIST AFTER TEMPERATURE BEARING
DIELECTRIC AT INITIAL INSUL ATION
. RES SET 1 10.09 READING.DEG C {MEGUHMS)
‘ RES SET 2 101 24, 0.0
RES SET 3 10.1
RES SET 4 10.09
RES SET 5 10.11
RES SET 6 10.11
: RES SET 7 10.09
. BEARING TEMP. SENSORS - CHROMEL CONSTANTAN
RRGe FRUNT 24.3 :
| BRGs REAR 24.2
' PRCBE NO. ‘ PROBE NO.
v, FRTRUTH TRACK 1 2 1 2
' SLOW ROLL 0.0 0.0 R.VOLTSEFZ 0.0 0.0
7 RR-TRUTH TRACK 1 2 1 2
. SLOW ROLL 0.0 0.0 R.VOLTSEHZ 0.0 2.0
' _NOTF: THE VALUE CF ZERO INDICATES:

l.

2.

IF THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE CR
CIRCUIT, NO DATA WAS TAKEN
THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
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[

 CUSTOMER — INTERMOUNT AIN

7

i

)

|
8
N
|

1ol

NOLSE TEST SHEET

SHEET 1
SHCP ORDER NO — 1668AA-01

YHP -  4000. POLES — 6. HERTZ - 60. VOLTS — 6600. DATE — MAY 14 1985
FRAME — 800-1800570 ENCLOSURE - CP MIC LOC - 3 FT
ESIGN ENGR — BANSAL TEST ENGR — RICHMCND
o CENT ER MEASURED SOUND PRESSURE (DB)
i BAND ‘ 'POSITIONS
¥ FREQ 1 2 3 0 4 5 6 7 8
x 100 ;
i 125 T6e3 T75.6 T15.8 76.8 16,0 75«7 7T4.0 716.5
1 160 ‘
e, 200 |
250 BleQ 7948 80e4 .T79e4 T18aé TTle4 193 Tle4
ik 315 |
i 400
500 7843 7723 7940 77e3 756 T76.2 78.2 716.3
yg 630 ‘
: 800
E“”ﬁr ___IK i . 7602 T4.8 715.2 75.4 1.2 72.2 75«3 73.3
:“‘t 1.3K
j 1. 6K
o 2K 73.6 T4+6 80,7 76,0 72.3 75.7 17.0 71.6
- 25K
" 3.2K
[' L ’l"K 67.6 68.2 75:7 ‘70.1 66-5 70.0 71.6 64.4
", 5K |
o 63K
. 8K 5800 60e% 6847 59.8 5742 58.4 6546 5640
10K
A 80.6 8l.l 83.9 8le.4 T78.0 79.8 82.0 718.5
e C 8642 B85.6 BT7.8 86.2 85.0 84.2 88.9 83.4
hy LIN  87.2 86.5 89.7 87.2 B86.2 84.6 89.8 85.2
',sei
. METER 1/1 OCTAVE FIlT. MICROP HONE
" MAKE TYPE SERIAL MAKE TYPE SERIAL MAKE TYPE SERIAL
' BEK 2210 659924 BEK 1616 749139 BEK 4165 7175339

IP12_001850




/,——‘--- S

, CUSTOMER ~ INTERMCUNT AIN

HP_— 4000. POLES - 6.

LFRAME — 800-1800S70
FSIGN ENGR - BANSAL

1l
!

z
|
|
i
a

NOISE TEST SHEET

SHEET 2

SHCP ORDER NO - 1668AA-01

HERTZ + 60, VULTS -
ENCLOSURE - [P

6609,

DA

TE - MAY 14 1985

MIC LOC - 3 FT
TEST ENGR — RICHMCND

- 1616

. _CENTER AMB IENT SOUND PRESSURE (DB)
i BAND POSITIONS
o FREQ 1 2 3 4 5 6 i
el 130 .
16! 125 73a4 T2.7 729 728 72.2 714.9 7Tl.2
" 160 !
200 :
I 315 .
W 400
i 500 727 T72.2 Tlel 706 70.1 70.8 72.1
i 630
© . 800 |
”, 1K 71"00 70-2 69.4 7101 T70e 6 70.9 71.2
o 1.3K :
. 1.6K ,
v 2K 68.0 66.7 66.1 64e7 64el 64.9 65.6
& 2.5K
o 342K
a 4K 62.2 6l.l 60.0 59.4 57.8 59.4 60.4
bog | 5K
®
8K 525 51e7 5043 48.8 47.8 49.5 5l.4
10K
T 7Tt T5.4 T4+5 73.9 72,9 75.1 T4.4
o C 8342 B8l.5 8l.7 83e4 82.6 B84.1 82.4
& LIN 83.0 82.5 B8le7 [83.4 82.6 84.1 82.4
1y .
‘H; !
MET ER 171 OCTAVE FILT.
_MAKE TYPE SERIAL MAKE ' TYPE SERIAL MAKE
REK 2210 659524 B&K 749139 BEK

12.7
1447
72.3
12.7
66.7
6l.6
52.2
715.6

8l.8
81.8

MICROPHONE
TYPE SERIAL
4165 7175339

IP12_001851




LI

NOI SE TEST SHEET SHEET 3

", 0 CUSTOMER — INTERMOUNTAIN ‘ SHCP ORDER NO - 16684A-01
. HP_ = 4000+ POLES - 6. HERTZ - 60. VOLTS — 6600. DATE — MAY 14 1985
aafRAME - 800-1800S870 ENCLGOSURE - (P MIC 10C - 3 F7T
‘)ESIGN ENGR - BANSAL TEST ENGR — RICHMGND

SQUND PRESSURE ——DB—-

B 40 50 60 70 80 30 100
o + . * " + . + - + - + - +
h 100 + ‘ 1
i 125 #kdkkkd sk b tokthtgookhgok fkdt k¥
& 160 + | 1
v 200 + ‘ 1
i, 250 3ok oo ook ko o o 0ok ok o & ook ook ool ok gtk o ki ok o
i 315 + | 1
T 400 + ] 1
e SO0 #dkkdkkdidokk dh ok gk okd oo fhdokokok$ § hfokak
517; 630 + | 1
i _800 # ‘ 1
o 1K kot ddkokdk Sk dkok g g gk ok % 2
o 1.3K+ ‘ |

la6K+ 1
, 2K %ok & ki deok ok ok kol ok ok ol i ok b ok ok
" 2. 5K+ 3 1
‘ 342K+ 1

4K +%xeRsddkkRdortlork pkrk ok d ok tokdk

+ 1

a 5K |
. 6. 3K+ 1

8K

TRETERFHAELR S SR LR R dkokk

10K + 1
P A +*#*##*¢****#*#*#**###****#*t#*t##******#
7 C %ol ok o koo 2 e op ol e ot ok ok ool e ok o ok 30 ok ke ok ok ko
Fi LIN #kdckadok &4 dacdkook ok §ardook & ok deo ok eofolokokok o % sk o et e oo ofeofeok
i + . + - + . + . + - + . +
B 40 50 69 70 80 90 100
-  OCTAVE BAND LEVELS
K 125 250 500 1K 2K 4K 8K A C LIN
U UPE3FT) AVE 7302 77.3  76.0l  72.2 T5.7 70.1 62.5 79.8 84.2 85.8
B (SUM OF GCTAVE BANDS) 80.3 82.6 B82.6
JOLP(3FT) MAX  T4.6 7942 78.1 73.9 80.5 75.6 68.6 83.4 87.8 89.0
(S (4) (1) (3) (3) (3 (3) (3) (3) (7)) (3)
‘i |
L UPU3FT) MIN 7140 7444 74el 6802 6929 6l.4 53.7 75.5 80.4 8l.6
" (7)  (8) (8) (5) (&) (8) (8) (8 (8) (6)
S
g METER 1/1 OCTAVE FIL 1. MICROP HONE
"\ MAKE TYPE SERIAL MAKE ' TYPE SERIAL MAKE TYPE SERIAL
" BEK 2210 659924 BEK 1616 749139 BEK 4165 775339

MOTOR TESTER -

APPRD TEST DEPT -

APPRD ENGR DEPT - :ngL»w»uil C-[o-%5
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. WEST INGHOUSE
0 FEAVY INDUSTRY MOTOR DIVISION
o ROUND ROCK, TEXAS

TUSTOMER — INTERMCUNTAIN PUWER S.0. = 1668AA-01
4000 H.P. INDUCTION MGTOR
6600 VOLTS 3 PHASE = 1195 RPM 60 HERTZ 6 POLES
' STATOR NO. — AC2405 ~ ROTOR NO. — AD2685
' STATOR RESISTANCE TERMINAL TO |TERMINAL  0.112 AT 25 DEGREES C.
" AIR GAP — FRUNT 0.094% ~ REAR 0.094
L .
", PHASE ROTATION T4,T6,T5 CCW ShAFT VOLTAGE — 0.160

' MAGNFTIC CENTER - 3.960 FLOAT IN - 3.720 FLOAT QUT — 4.220
- (MEASURED FROM SFAFT SHCULDER |TO BEARING FOUSING FACE)

1 PT INPUT 6€36. VOLTS !83.7 AMPS 49.0 K—WATTS 62 HERTZ
o1 PT OPEN O« VOLTS - 0«J AMPS 0.0 K~WATTS 60 HERTZ

" FINAL BEARING TEMPERATURE (TOTAL)
© FRONT  61.8 REAR  57.6 AMBIENT AIR  26.6

VIBRRATION
BRACKET .
FRCNT . REAR SHAFT
HORT ZONT AL 0.150 MILS . 04130 MILS 0.270 MILS
.VFRT ICAL 0.140 MILS 0.100 MILS 0.230 MILS
AXTAI 0.320 MILS  0.220 NILS
- ' INSULATION TEST
" FINAL INSUL ATION RESISTANCE FOR 1 MINUTE
g STATOR 12000.00 MEGUHMS 14200. VOLTS
ROTOR 0.0 MEGOHMS 0. VOLTS
RTDYS 260C. 00 MEGOHMS 1500. VOLTS
‘ SPACE HEATER 1200C.00 MEGUHMS 1200. VOLTS
. LOCKED ROTUR DATA (PER UNIT VALUES AT RATED VOLTAGE)
LovOITS AMPS KI10-  TCRQUE
Y12 v2-3 v3-1 AL A2 A3 WATTS LB. FT
© 4920 4944 4932 1452 1460 1456 2304 8875
" AVERAGE VALUES PER UNIT 6243 1.1

%Q BEARINGS HAVE BEEN INSPECTED AND APPROVED FOR SHIPMENT

 NOTE: THE VALUE CF ZERQO INDICATES:

1 lo IF THE MACKFINE IS EQUIPPED WITH THAT PARTICULAR DEVICE CR

i CIRCUIT, NC DATA WAS TAKEN.

e 2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
. THE ABOVE IS A TRUE AND CORRECT RECORD OF DATA OBTAINED FROM TESTS

' MADF AT THE HEAVY INDUSTRY MOTOR DIVISION GF WESTINGHOUSE ELECTRIC
 CORPNRAT ION, ROUND ROCK, TEXAS.

. 2, : _ _
; SIGNED —J ' mwérs - 920 -93
‘ TEST ENGINEER

' ~
| _Jo - &5

SIGNED — . AL Aaes pare - _b-!
DESIGN ENGINEER
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(e HORIZUONTAL INDUCTION MOTOR COMMERCIAL TEST SHEET SHEET 1

G : DATE — MAY 14 1985

.(‘U‘.TOMER — INTERMOUNTAIN POKWER Se0« — 1668AA-01
FRAME — 800-18230570 TYPE — LLD-CS—PAM SeFe = 1.00 HePe — 2100
STATOR NO. - AC240C5 ROTOR NO. — AD2685 VOLTS - 6620
STATOR RFS. AT 25.0 POLES -~ 8 PHASE — 3 HERTZ — 60 AMPS - 183
0. 1495 : AIR CAP MEASUREMENTS
' 0.1498 ok % % * & &
" STATOR CONN - DELTA .090 & * .C95 <090 % * ,095
" ROTOR RES. AT 0.0 C ¥ FRONT % * REAR *
" D0 * * i &
i - 0.0 * 4094 % *  ,0%4 %
0.0 .095 * * .C95 .095 * * .095
i B £ % &
oo B T * k%
ﬂﬁ : SPECIFIED AIR GAP 102
" PHASE RUTATION T1,T2,T3 CCW . (INCEX FROM BOTTOM Cel o)

. PER NRAWING NO. - 1897F83 :
" MAGNETIC CENTER — 3.960  FLOAT IN — 3.720 FLOAT OUT - 4.220

Y HZ Vv 1-2 v .23 V 3-1 A 1-2 A 2-3 A 3-1 K-WATT SECVOLT
1 PT INPUT 60 6606. 6613, 6612, 101, 100. 100. 38.9

. VIBRATION DATA  DISPLACEMENT ~ MILS PEAK-TO-PEAK, VELOCITY — INCHES/SEC
R FRONT BRACKET REAR BRACKET FRCNT SHAFT REAR SHAFT
o - H D.270 MILS H 0.170 MILS H 0.0  MILS H 0.640 MILS
B V 0.260 MILS V 0.260 MILS vV 0.0  MILS V 0.200 MILS
J A 0.46C MILS A 0.380 MILS
‘ TEMPERATURE DATA — DEG C  TIME — 1915 ROOM AIR - 26.1
FR BRG (TEST) - 0.0 RR BRG (TEST) - 0.0
FR BRG {CUST) - 54.8 RR BRG (CUST) - 51.4
' FR BRG.OIl IN- 0.0 " RR BRG,OIL IN - 3.0
8 FR BRG.OIL CUT- 0.0 " RR BRG,OIL OUT- 9.0
g WATER TEMP IN - 0.0 - WATER TEMP OUT- 0.0
i FLOW DATA — GFM
" FR BRG UIL - 0.0 REAR BRG GIL - 0.0
;w OIL PRESS,PSIG— 0.0 : WATER - 0.0
- CUSTOMER — INTERMGUNTAIN PowER Se0. — 1668AA-01
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HORIZUNTAL INDUCTION MOTOR CCMMERCIAL TEST SHEET SHEET 2

.CUSTOMFR — INTERMOUNTAIN POWER

DATE - MAY 14 1985

S0 — 1668AA-01

2 3 4  NUTE: NOISE DATA TAKEN WITH A B & K TYPE 2210
. * * * W/TYPE 1616 1/3 OCTAVE FILTER SET AT A
’ * * DISTANCE OF 3.00 FEET BETWEEN THE
| * k¥ kX INSTRUMENT & THE MACHINE UNDER TEST
. A * :
. FRONT % T0P #%# NCISE DATA
" 1 * ¥ VIEW ¢ % 5 POSITION  DBA POSITION  DBA
g * *x 1 7842 6 17.0
) * * 2 78.5 7 80.1
* & & ¥ % 3. 79.2 8 78.2
e % * % 4 16.6 AMBIENT 75.6
o 8 7 6 5 76.1 INSULATION
TEST FOR SPACE
INSULATION RESISTANCE (MEGOHMS) 1 MINUTE HEATER
; F INAL VOLTS RESISTANCE
o STATOR - 12000.00 14200. 1 42430
’ FCTOR — 0.0 0. 2 0.0
RTD*S — 2600.09 1500, 3 0.0
SP.HEATER — 120C0.00 1200.
POLARIZATIGON INDEX -~ 0.0
© STATOR DETECTOR RESIST AFTER TEMP ERATURE BEARING
i DIELECTRIC AT INITIAL INSUL AT ION
: RES SET 1  19.0% READ INGs DEG C (MEGOHMS)
. RES SET 2 10.1, 24, 0.0
RES SET 3 101
RES SET 4  10.09
RES SET 5  10.11
. RES SET 6  10.11
, RES SET 7 10.09
" REARING TEMP. SENSORS — CHROMEL CONSTANTAN
BRGe FRONT 24.3
BRGs REAR  24.2
; PROBE NO. PROBE NO.
. FRJTRUTH TRACK 1 2 1 2
C SLOW ROLL 0.0 0.0 R.VOLTSEHZ 0.0 0.0
© RR.TRUTH TRACK 1 2. 1 2
" SLOW ROLL 0.0 0.0 R.VOLTSEHZ 0.0 2.0

CIRCUIT,

- NOTE: THE VALUE CF ZERQ INDICATES:

l. IF THE MACFINE IS EQUIPPED WITH THAT PARTICULAR DEVICE CR

NC DATA WAS TAKEN.

2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
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)

L.

| CUSTOMER — INTERMOUNTAIN

HP - 2100. POLES -

2ERAME — 800-1800S70
ESIGN ENGR — BANSAL

NOISE TEST SHEUET
SHLP ORDER NO — 1668AA-01
HERTZ - 60. VOLTS - 6600. DATE — MAY 14 1985
ENCLOSURE - LP MIC LOC - 3 FT
TEST ENGR — RICHMCND

SHEET 1
8

CENTER MEASURED SOUND PRESSURE (DB)
BAND POSITIONS
FREQ 1 2 3 4 5 6 7 8
100 |
125 770 T623 7940 772 75+2 Tée2 165 17.3
160 :
200
250 78e2 T6e2 79.2 T6.5 Tbeaé T6.1 17.7 78.1
’ 315
| 400
g 500 749 T34 T4.0 T2.7 T2.2 72.5 13.2 13.8
630
800
1K 165 T6el 7324 T1.5 70.8 Tl.7 1Tle4 15.7
L 1.3K :
: 1.6K
o 2K 704 6847 75.5 72.2 70.2 70.3 718.1 72.2
2.5K |
3.2K
4K 62.2 61.5 618 609 58.9 60.4 62.2 62.0
5K
5 63K
. 8K 525 5142 51.9 5041 48.2 50.4 52.4 51.5
10K
A 7842 T78.5 T79.2 T16.6 7641 T7.0 80.1 78.2
C  84.5 84.4 85.1 83.7 83.2 82.7 83.9 83.8
LIN  86e1 84.5 86.5 85.5 83.2 84.1 85.7 84.7
MET FR 1/1 OCTAVE FILT. MICROP HONE
MAKE TYPF SERIAL MAKE 'TYPE SERIAL MAKE TYPE SERIAL
BEK 2210 659924 B&K 1616 749139 BEK 4165 775339
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. CUSTOMER — INTERMOUNTAIN
POLES — 8.

CHP - 2100.

aFRAMF — 800-1800S70
FSIGN ENGR — BANSAL

CENTER

BAND
FREQ

: 100
g 125
i 160
I 200
250
315
400
500
630
800
1K
1.3K
16K

j 4K

5K

. 643K
8K

10K

A

C

LIN

METER
MAKE TYPE
B&K 2219

NOISE TEST SHEET
SHCP ORDER NO — 1668AA-01

AMBIENT

1 2 3
13.4 T2.7 712.9
716.3 T6.1 T75.3
127 72.2 71l.7
14.0 70.2 69.4
68.0 6647 6641
622 61l.1 60.9
525 51.7 50.3
7.4 T15.4 174.5
83.2 8l.5 8l.7
83.0 82.5 8l.7

/1

SERIAL MAKE
659924 BEK

HERTZ -~ 60.

OCTAVE FIlT.
TYPE SERIAL

1616 749139

VOLTS -
ENCLOSURE — CP
| TEST ENGR — RICHMCND

POSITIONS

4 5

7248 12.2
The4 T3.4
70.6 0.1
T1.1 706
64,7 64a1
59.4 57.8
48.8 47.8
'73.9  72.9
83.4 82.6
'83.4 82.6

SOUND PRESSLRE (DB)

6

T4.9

13.7

70.8

10.9

64.9

59.4

49.5

75.1

84.1
84.1

6600

SHEET 2

DATE - MAY 14 1985

MIC LOC - 3 €T

7

11.2

14.9

712.1

11.2

65.6

60.4

5let4

144

82.4
82.4

MAKE
B&K

127

T4.7

12.3

T2.7

66.7

6l.6

52.2

75.6

8l.8
81.8

MICROP HONE
TYPE
4165

SERIAL
7115339

IP12_001857



NOISE TEST SHEET SHEET 3

- CUSTOMER — INTERNMCUNTAIN ! SHCP ORDER NO — 1668AA-01

- HP = 2100. POLES - 8. HERTZ - 60. VOLTS — 6603. DATE — MAY 14 1985
FRAMFE — 800-1800S70 ENCLOSURE - CP MIC LOC - 3 FT

.)ESIGN FNGR ~ BANSAL TEST ENGR — RICHMCND

SOUND PRESSURE —DB—

40 50 60 70 80 90 100
+ - + - + - + - + - + . +
100 + 3 1
125 #%%30% 4 dokotod h ok ok dkk kR S H 0K S0k &
p 160 + 1
t“ 200 + : 1
- 250 kA& dok foh ok ek a3 dak dokokoo gk % o & ok ok kol o koo
e 315 + ‘ 1
" 400 + 1
L 500 ¥kl kol k kB dokmob Aok B & fok kg fok
630 + | 1
800 + ‘ 1
1K #dokdokdd bkt o d ¥ dd b R h ok gdhks
1. 3K+ ; 1
1.6K+ ‘ 1
2K 43k e qRcaok e pn bk dh Rkt Rk pd ke AL
2.5K+ ‘ 1
3. 2K+ 1
4K #RFRAx ANk A Aok &
5K + 1

. 6.3K+ 1

8K  #kkkEkkEn
10K + 1
, . A FRok ok ok ok ek ook o ol sk e ok el o ol o ok o ok ol o6 o8 ke ko
| (ool o ok ook ok o o ok ok ook ke oo obeoofe e ol e ok ok 33 ook Aol ofe ke ok e
LIN #xkbrdkdphdkbokdi ###*1###**#1*#####*##1#* *ofe A ki
+ . + - + - + . + - + - +
f‘ 40 50 60 70 80 90 100

OCTAVE BAND LEVELS
125 250 500 1K 2K 4K 8K A C LIN
LP{3FT) AVE 74.8 7446 7044 T1e5 T2.5 58.4 4842 75.8 8le0 82.4
- {SUM GF OCTAVE BANDS) 76 .9 80.1 80.1

© LP(3IFT) MAX 178 7629 Tle9 7448 TT7e8 5922 49.5 78.7 82.4 84.8
{3} (3) (1) (2) {1 (7) (1) (7) (3) (3)

& LPU3FT) MIN Tle2 T34l 692 67.8 65.7 55.9 45.2 73.3 179.7 89.2
l (6} (6) {5) (5) (2) (5) (5) (5) (6) (5)

METER 171/ GCTAVE FILT. MICROP HAONE
' MAKE TYPE SERIAL MAKE 'TYPE SERIZAL MAKE TYPE SERIAL
‘ RE&K 2210 659924 BEK 11616 749139 BEK 4165 1775339

MOTOR TESTER -

APPRD TEST DEPT -

APPRD ENGR DEPT -
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FILE:

NATA ouTPYT A BUFFALO DATA CENTER VM/SP RELEASE 3.1
. POLARI ZATION INDEX DATA
TUSTOMFR SHOP ORDER: DATE
INTERMOUNTAIN POWER 1668AA-01 MAY 15 1985
APPLIED  POWER SUPPLY TEMPERATURE TEMPERATURE RELATIVE
VOLTS  SERIAL NO. (DRY BULB) {WET BULB) HUMIDITY
| 8250 48323 23.00 18.50 64 %
b INSULATION RESISTANCE AT 23.0 DEG C
PHASE A " PHASE B PHASE C
TIME MEGCHM S . MEGOHMS MEGOHMS
15 SEC 2415 | 3300 3969
i 30 SEC 7013 | 7178 8259
" 45 SEC 10313 | 10313 12375
o 1 MIN 14025 13613 16500
" 2 MIN 24750 23925 28875
3 MIN 33000 | 33000 41250
; 4 MIN 41250 4537% 49500
: 5 MIN 4959¢ 49509 51159
6 MIN 577590 51750 66200
7 MIN 66000 66000 74250
8 MIN 14250 | 74250 82500
9 MIN 825040 | 82500 82500
10 MIN 8250¢ ‘ 82500 82500
. INSULATION RESISTANCE CORRECTED TO 40 DEG C
PHASE A '~ PHASE B PHASE C
15 SEC 841 | 1122 1346
30 SEC 2384 2440 2805
45 SEC 3506 ‘ 3506 4207
‘ 1 MIN 4768 4628 5610
. 2 MIN 8415 8134 9817
; 3 MIN 112290 11220 14025
X 4 MIN 14025 | 15427 16830
| 5 MIN 16830 | 16830 19635
6 MIN 19635 19635 22440
7 MIN 22440 | 22440 25245
8 MIN 25245 1 25245 28050
9 MIN 2805¢ 28050 28050
‘ 10 MIN 28050 | 28050 28050

POL AR TZATION INDEX FOR EACH PHASE

5.88 | 6.06 5.00
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: WESTINGHOUSE
HEAVY INDUSTRY MOTOR DIVISION
ROUND ROCKe TEXAS

TUSTOMER — INTERMOUNTAIN POWER S.0. — 1668AA-01
2100 H.P. INDUCTION MCTOR
6600 VOLTS 3 PHASE 897 RPM 60 HERTZ 8 POLES
. STATOR NO. — AC2405 ROTOR NO. — AD2685
" STATOR RESISTANCE TERMINAL TGO TERMINAL  C.150 AT 25 DEGREES Ce
", AIR GAP — FRONT 0.094 ~ REAR 0.094
. PHASE ROTATION T1sT2,T3 CCH SHAFT VOLTAGE —  0.130

" MAGNETIC CENTER - 3,960 FLOAT IN - 3.720 FLOAT OUT -~ 4,220

o {MEASURFED FROM SKAFT SHCULDER TO BEARING FOUSING FACE)

1 PT INPUT 6610. VOLTS 100.4 AMPS 38.9 K-WATTS 60 HERTZ
.1 PT OPEN O« VOLTS - 0.0 AMPS De0 K-HATTS 60 HERTZ

 FINAL BEARING TEMPERATURE (TOTAL)
" FRONT  54.8 REAR  51.4 AMBIENT AIR  26.1

| VIBRATINN

BRACKET

K FRONT REAR SHAFT
~ HORI ZONT AL 0.270 MILS 04170 MILS 0.640 MILS

VERTICAL 0.260 MILS 0.260 MILS 0.200 MILS

AX TAL Da460 MILS D380 MILS
P INSULATION TEST
 FINAL INSUL AT [ON RESISTANCE FOR 1 MINUTE
g STATOR 12000.C0 MEGUHMS 14200. VOLTS
i RATHR 0.0 MEGCHMS O« VOLTS
15 RTD*'S 26CC.00 MEGOHMS 1500. VOL TS
; SPACE HEATER 12200.00 MEGOHMS 1200. VOLTS
. LOCKED ROTOR DATA (PER UNIT VALUES AT RATED VOLTAGE)
o VOLTS AMPS Kil O- TORCUE
TV =2 vV2-3 Vi-1 Al A2 A3 WATTS LBe FT
5724 5736 5760 1264 1256 1256 2304 11150
1 AVERAGE VALUES PER UNIT 1.94 1.2

REARINGS HAVE BEEN INSPECTED AND APPRUVED FOR SHIPMENT
- NOTE:z THE VALUE CF ZERO INDICATES:
" le IF THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE OR
0, CIRCUIT, NO DATA WAS TAKEN.
' 2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
© THE ABOVE IS A TRUE AND CORRECT RECORD OF DATA OBTAINED FROM TESTS
" MADF AT THE HEAVY INDUSTRY MOTOR DIVISION OF WESTINGHUUSE ELECTRIC
' CORPORATION. ROUNG ROCK, TEXAS.

!f ) a— -
ﬂf SIGNED —452142Z522§Z;zz4éAr5.- 5-30-49

‘ A 'TEST ENGINEER

e
' —— — 5
SIGNED —;*LL[K%UMM4“”"’ DATE - C-lo-¢

DESIGN ENGIMEER
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4. Barael

HORI ZONT AL INDUCT ION MOTOR COMMERCIAL TEST SHEET SHEET 1
| DATE — MAY 23 1985
USTOMER — INTERMOUNTAIN POWER Se0. — 1668AA-02
:RAME — 800-1800570 TYPE — LLD-CS—PAM SeFe — 1.00  HePe — 4000
STATOR ND. — AC2406 ROTOR NO. — AD2684 VOLTS — 6600
STATOR RES. AT 25.0 POLES — 6 PHASE — 3 HERTZ - 60 AMPS — 303
0.1140 SECa Ve, — 0 SECeAs — 0O RPM - 1195
0e L 142 AIR GAP MEASUREMENTS
0.1144 * x* « & %
STATOR CONN — WYE .100 * * .090 .100 * * .095
" ROTOR RES. AT 00 C * FRONT = ¥ REAR %
0.0 * %* * *
0.0 * o096 * ¥ <099 *
0.0 <095 £ . 100 .100 * * .100
*x ¥ % * %k ¥
i * * & % *
| SPECIFIED AIR GAP .102
PHASE ROTATION T4sT65T5 CCH (INDEX FROM BOTTOM CoLlo)
PER DRAWING NO. — 1897F83
MAGNETIC CENTER — 3.960 FLOAT IN — 3.700 FLOAT OUT — 4. 200
HZ V 1-2 V 2=3 V 3=1 A 1-2 A 2-3 A 3-1 K-WATT SECVOLT
1 PT INPUT 60 6600. 6602. 6601« 84. 84 84 51.8
VIBRATION DATA  DISPLACEMENT - MILS PEAK-TO-PEAK, VELOCITY — INCHES/SEC
FRONT BRACKET  REAR BRACKET FRONT SHAET REAR SHAFT
H 0.560 MILS H 0.520 MILS H 0.0  MILS H 0.850 MILS
V 0.140 MILS V 0.070 MILS V 0.0  MILS V 0.250 MILS
| A 0.280 MIL S A 0.200 MILS
. TEMPERATURE DATA — DEG C TIME — 1200  ROOM AIR — 26.5
FR BRG (TEST) - 0.0 RR BRG (TEST) — 0.0
FR BRG (CUST) - 61.9 . RR BRG (CUST) — 580
FR BRG,OIL IN — 0.0 ' RR BRGsOIL IN — 0.0
FR BRG,OIL CUT- 0.0 "RR BRG,OIL OUT- 0.0
WATER TEMP IN — 0.0 . WATER TEMP OUT— 00
FLOW DATA — GPM |
FR BRG DIL - 0.0 REAR BRG OIL - 0.0
OIL PRESS,PSIG- (a0 . WATER ~— 0.0
CUSTOMER — INTERNOUNTAIN POhER S.0. — 1668AA-02
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HORIZONTAL INDUCTION MOTOR COMMERCIAL TEST SHEET SHEET 2

DATE — MAY 23 1985

.JSTOMER ~ INTERMOUNTAIN POWER Se0s — 1668AA-02
2 3 4 NOTE: NOISE DATA TAKEN WITH A B & K TYPE 2210
* * * W/TYPE 1616 1/3 OCTAVE FILTER SET AT A
* * ¥ DISTANCE OF 3.00 FEET BETWEEN THE
* %k k ¥k % INSTRUMENT & THE MACHINE UNDER TEST
* & '
FRONT %= TOP %% NOISE DATA
1 ¥ ¢ VIEW % % 5 POSITION  DBA POSITION  DBA
* *h% 1 79.9 6 81.8
& %* 2 80.6 7 80.4
* & % % % 3 83.6 8 8l.8
* * * 4 79.9 AMBIENT 7442
8 7 6 5 Bl.4 INSULATION
¥ = TEST FOR SPACE
+ INSULATION RESISTANGCE {MEGOHMS) 1 MINUTE HEATER
' FINAL' VOL TS RESISTANCE
STATOR - 3800.00 14200. 1 41.80
ROTOR — 0.0 0. 2 0.0
RTD*S - 2500.00 1500. 3 0.0
SP.HEATER — 500C0.00 1200.
POLARIZATION [NDEX — 0.0 l
. STATOR DETECTOR RESIST AFTER TEMPERATURE BEARING
o OIELECTRIC AT INITIAL INSULATION
1 RES SET 1 10.14 READING.DEG C { MNEGOHMS)
‘ RES SET 2 10.15 23. 0.0
RES SET 3  10.13
RES SET 4  10.13
RES SET 5 10.16
RES SET 6 10.19 -
RES SET 7  10.16

BEAR ING TEMP. SENSURS - CHRCOMEL' CONSTANTAN
BRGe FRONT 23.4
BRGe REAR 23.1

PROBE NO. - PRUBE NO.

FR.TRUTH TRACK 1 2 1 2

o SLOW ROLL 0.0 0.0 Re VOLTSE&EHZ 0.0 0.0
" RR.TRUTH TRACK 1 2 1 2
- SLOW ROLL 0.0 0.0 R«VOLTSEHZ 0.0 0.0

© NOTE: THE VALUE OF ZERQ INDICATES:

le IF THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE OR
CIRCUIT,» NO DATA WAS TAKEN.
2+ THE MACHINE IS NOT EQUIPPED WITH THAT PARTICUL AR DEVICE OR CIRCUIT.
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b
i

[

HP -

_FRAME — 800-1800S70

|\ CUSTOMFR — INTERMGUNTAIN
: 4000. POLES -

NOISE TEST

6. HERTZ - 60. VOLTS -
ENCLOSURE — LP

FSIGN ENGR — BANSAL

MAK
B&K

CENTER
BAND
FREQ
100
125
160
200
250
315
400
500
630
800
1K
16K

5K
643K
8K
10K
A
C
1IN

METER
E TYPE
2210

1

164

8l.8

1717

7443

7545

61.6

6l.2

79.5

86.1
87.3

SHEET
SHCP ORDER
6600

SHEET 1

NO ~ 10688A-02
DATE - MAY 23 1985

MIC 10C - 3 ¥7
TEST ENGR — RICHMOND

MEASURED SOUND PRESSURE (DB)

17.0

80a7

78.3

75.3

16.2

70.2

6le.l

80.6

86.7
87.9

SERIAL
656524

3

7645

7946
17.3
1647
80.8
134
65.4
83.6

87.1
89.3

171
MAKE
B&K

POSITIONS

4 5
75.6 17.0
78.8 19.1
77.0 Té-4
7541 73.3
'73.4  73.2
67.1 6649
60.0 576
'719.9 8le4
84.7 85.9
86.1 87.1

OCTAVE FiLT.
TYPE SERIZAL

11616 74913$

6

76.2

78.2

717.3

73.2

718.7

12.4

5842

8l.8

85.1
86.8

16.4

17.6

164

713.1

80.1

719

67.3

80.4

87.8
98.2

MAKE
BEK

18.5

719.2

17.7

14.0

16.1

7C.0

6l1.8

8l.8
85.4
86.2

MICROPHONE

TYPE
4165

SERIAL
115339
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| CUSTOMER — INTERMCUNTAILN

NUISE TEST SHEET SHEET 2

SHCP ORDER NO —~ 15668AA-02

 HP - 4000.
o FRAME - 800-

POLES -
1800570

.DES[GN ENGR — BANSAL

6e HERTZ —= 60. VOITS -
ENCLOSURE -

6600. DATE — MAY 23 1985
Le MIC LOC - 3 FT
TEST ENGR — RICHMGND

AMB LENT ISUUND PRESSLRE (DB)

CENTER
RAND
FREQ 1 2
100
125 71.8 72.2
160
200
250 74.9 173.3
315
400
500 69.8 70.7
630
800
1K 73.3 70.0
1.3K
1.6K
2K 6423 65.4
3.2K
4K 59.1 59.7
5K
‘ 6« 3K
aK 50.8 51.0
10K
A Thet Tlo4
C 8l.1 80.8
LIN  82.8 83.2
METER
MAKE TYPE SERIAL
BEK 2210 655524

. POSITIONS
3 4 5 6 7 8
71.9: 72.2 73.8 T72.6 170.9 72.2
743 13.5 13.4 72.9 11.9 73.2
Tle2 70.0 72.6 T72.0 68.7 70.8
Tle4 709 71.9 70.7 68.1 68.7
65.3 1 64.6 67.3 7T1.D 63.1 64.6
60e6 59e4 6lal 63.0 576 59.3
520l 5240 58e3 57.0 47.6 5.4
742 73.7 T4l 78.5 11.2 12.8
Ble2 7948 B8lel0 7949 179.1 79.7
82.8 ! 82.1 83.1 83.1 8l.8 8l.7
1/1 OCTAVE FILT. MICROPHCME
MAKE TYPE SERIAL MAKE TYPE SERIAL
BEK | 1616 749139 BEK 4165 1715339
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NOUSE TEST SHEET SHEET 3

CUSTOMER — INTERNOUNTAIN 1 SHCP URDER NO ~ 1668AA-CG2
HP — 4000. POLES - 6. HERTZ = 604 VOLTS -~ 6600. DATE - MAY 23 1985
FRAME — 800-1800S70 ENCLOSURE - (P MIC LOC - 3 FT

ESIGN ENGR — BANSAL TEST ENGR - RICHMCNE

SQUND PRESSURE ——D8~—

40 50 60 70 80 90 100
+ ° + P + - + - + - + - +
100 + 1
125 +&kkbk stk s kg ik bk hr bk btk ks
i 160 + ‘ 1
K 200 + 1
: 250 +RFERESARRAXFEGLARFHRRA ISR R E A 20§ B RAOkK L
o 315 + 1
A 400 + 1
SO0 + AP APREB AL XX AAD AR AR S AR h SRS $ XKk
630 + 1
800 + ‘ 1
1K akbedok o ko A bk AR AR p ke gk h F &
l- 3K+ 1
la 6K+ 1
2K ksl o gt ok o ok ook ot R ok ol ok b A ok ok oo A ke e e
2. 5K+ 1
3. 2K+ 1
4K wmdokddob Sk kS B h s Pokdok f ok dak kool
5K+ 1
. 6. 3K+ 1
BK 4Rk GO IR B 0k SR g Bk koK
10K + 1

A +REEEEFNRREL DX AL FEBR IR AN A SR XS LARDAkk& &
C o #ekh 0 dka & 408k btk o Kok deofeodaleoy ok e okalokok o ek K
LIN #+¥%tbt it dpthhdhdioratphdohgrsd gtk fkkdokfkfkd

+ . * - + . + - + - + - +
40 50 60 10 80 S0 100
‘ OCTAVE BAND LEVELS
125 250 500 1K 2K 4K 8K A C LIN
t PU3FT) AVE 1429 1843 T6.2 T12.5 1722 T0el 624 8004 84.9 90.5
{SUM OF OCTAVE BANDS) 8le2 B83.5 83.5

LP(3FT) MAX 77.3 80.8 177.5 175.2 80.7 13.2 67.3 83.1 87.2 98.1
(8) {1) (2) {3) (2) (3) {n (3) (7} (7)

LP{3FT) MIN 72.9 7622 4.1 7042 7T1a9 65.6 54.6 T8.4 83.0 83.9
(4) (1 (5) {(6) (=) {5) {5) (1) {4) (4)

e METER 171 OCTAVE FIL T, MICROPEONE
X MAKE TYPE SERIAL MAKE ' TYPE SERIAL MAKE TYPE SERIAL
. B&K 2210 659924 BEK 1616 ~74913S B&K 4165 1175339

MOTCR TESTER -

APPRD 1EST DEPT -
APPRD ENGR DEPT - ,@w% L-10-%%
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WEST INGHOUSE
HEAVY INDUSTRY MOTOR DIVISION
ROUND ROCK, TEXAS

USTOMER — INTERMOUNTAIN POWER| S.0- — 1668AA-02
4000 H.P. INDUCTION MOTQOR ‘
6600 VOLTS 3 PHASE - 1195 RPM 60 HERTZ 6 POLES
STATOR NO. — AC2406 f ROTOR NO. — AD2684
STATOR RESISTANCE TERMINAL TO ﬁERMINAL C.114 AT 25 DEGREES C.
ATR GAP — FRONT 0.096 - REAR 0.09%
PHASF ROTATION T4,T6,75 CCW SHAFT VOLTAGE - 0.170

MAGNETIC CENTER -~ 3,960 FLOAT IN ~ 3,700 FLCAT OQUT - 4.200
{MFASURED FROM SHAFT SHOULDER TO BEARING FOUSING FACE)

1 PT INPUT 6601. VULTS 84.1 AMPS 51.8 K-WATTS 60 HERTZ
1 PT NIPEN D. VOLTS . 0.0 AMPS 0.0 K-WATTS 60 HERTZ

FINAL BEARING TEMPERATURE (TOTAL)
FRONT  61.9 REAR  58.0 AMBIENT AIR  26.5

VIBRATION :
BRACKET
FRONT " REAR SHAFT

HORI ZONT AL 0560 MILS - 0520 MILS 0850 MILS
ERT ICAL 0.140 MIL S ~ 0.070 MILS 0.250 MILS
AXTAL 0.280 MILS -~ 04200 MILS

INSULATION TEST

FINAL INSULATION RESISTANCE * FOR 1 MINUTE

STATOR 3800.00 MEGOHMS 14200, VOLTS
ROTOR 0.0 MEGOHMS 0. VOITS
RTD* S 2500.00 MEGOHMS 1500. VOLTS
SPACE HEATER 50000.00 MEGOHMS 1200. VOLITS

LOCKED ROTOR DATA (PER UNIT VALUES AT RATED VOLTAGE)

VOLTS AMPS KILO- TCRCUE
Vi-2 v2-3 v3-1 Al A2 A3 WATTS LB. FT
4908 4944 4932 1448 1460 1452 2304 8875

AVERAGF VALUES PER UNIT 6.43 1.1

- BEARINGS HAVE BEEN INSPECTED AND APPROVED FOR SHIPMENT
- NOTEZ THE VALUE CF ZERO INDICATES:

x l. I€ THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE OR
CIRCUIT, NO DATA WAS TAKEN.
2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
THE ABOVE IS A TRUE AND CORRECT RECORD OF DATA OBTAINED FROM TESTS
~ MADE AT THE HEAVY INDUSTRY MOTOR DIVISION OF WESTINGHOUSE ELECTRIC
CORPORATIONs ROUND ROCK, TEXAS.

SIGNED — ¢ TE-9-2Y-8)
. TEST ENGINEER

00 ares— c-10- 69
sioneD — MR DATE —
DESTGN ENGINEER
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HORIZONTAL INDUCTION MOTOR COMMERCIAL TEST SHEET SHEET 1
o DATE - MAY 23 1985
‘,USTOMER — INTERMOUNTAIN POWER S«0. — 1668AA-02
*RAME -~ 800-1800570 TYPE — 11 D-CS—PAM SeFe ~ 1.00 HePe — 2100
STATOR NO. — AC2406 ROTOR NO. - AD2684 VOLTS - 6600
STATOR RESe. AT 25.0 POLES - 8 PHASE - 3 HERTZ - 60 AMPS ~- 183
0.1507 . AIR GAP MEASUREMENTS
0.1502 ok % * & %
STATOR CONN - DELTA «100 %= * ,090 «100 % * L,095
- ROTOR RES< AT 0.0 C * FRONT = * REAR *
0.0 * % & *
0.0 ¥  ,096 & % ,099 %
0.0 « 095 % * ,100 100 % * L,100
P X & X
*x % % X k%
SPECIFIED AIR GAP 102
PHASF ROTATION T1,72,T73 CCH {INDEX FROM BOTTOM C.l )
. PER DRAWING NO. — 1897F83 .
- MAGNETIC CENTER - 3.960 FLOAT IN - 3.70C FIOAT OUT - 4,200
HZ V 1-2 V 2-3 V 3-1 A 1-2 A 2-3 A 3-1 K-WATT SECVOLT
1 PT INPUT 60 6600 6602. 6602, 99, 100. 100, 39.4

VIBRATION DATA DISPLACEMENT -~ MilLS
FRONT BRACKET REAR BRACKET

H 0540 MILS H 0.600 MILS

V 0.320 MILS V D.400 MILS

A 0.220 MILS A 0.380 MILS

TEMPERATURE DATA — DEG C  TIME -

PEAK~-TO-PEAK, VELOCITY - INCHES/SEC
FRCNT SHAFT REAR SHAFT

H 0.0 MILS H 0.900 MILS
V 0.0 MILS V 0.280 MIlS
1330 ROOM AIR - 26.0

FR BRG (TEST) - 0.0 RR BRG (TEST) - 0.0
FR BRG (CUST) - 56.1 - RR BRG (CUST) - 53.0
FR BRG.OIL IN - 0.0 RR BRG.OIL IN - 0.0
FR BRG,OIl CUT— 0.0 - RR BRG,OIt OUT- 0.0
WATER TEMP IN - 0.0 . WATER TEMP OUT- 0.0
FLOW DATA - GPM :
FR BRG OIL - 0.0 REAR BRG €¢Il - 0.0
OIl PRESS,PSIG— 0.0 = WATER -~ 0.0

CUSTOMER — INTERMOUNTAIN POWER

S.0. — 1668AA-02
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? HORIZONT AL INDUCT ION MOTOR COMMERCIAL TEST SHEET SHEET 2

DATE - MAY 23 1985

.:USTGMER — INTERMOUNTAIN POMER Se0e — 1668AA-02
2 3 4  NOTE: NOISE DATA TAKEN WITH A B & K TYPE 2210
* * * W/TYPE 1616 1/3 OCTAVE FILTER SET AT A
* * * DISTANCE OF 3.00 FEET BETWEEN THE
% k% % INSTRUMENT & THE MACHINE UNDER TEST
* *
FRONT % TOP #%% NOISE DATA
1 ¥ ¥ VIEW * * 5 POSITION  DBA POSITION  DBA
* %% 1 15.6 6 77.6
* * 2 78.8 7 80.6
& & Kk &x X 3 8l.3 8 T6.7
* * * 4 76.6 AMBIENT T4.7
8 7 6 5 77.0 INSULATION
‘ TEST FOR SPACE
INSULATION RESISTANCE (MEGOHMS) 1 MINUTE HEATER
FINAL VOLTS RESISTANCE
STATOR - 3800.00 14200. 1 41.80
RID*S — 2500.00 1500. 3 0.0
SP.HEATER — 50000.00 1290.
POLARIZATION INDEX = 0.0 ‘
STATOR DETECTOR RESIST AFTER TEMPERATURE BEARING
DIELECTRIC AT INITIAL INSULATION
RES SET 1 10.14 READING, DEG C { MEGOHMS)
' RES SET 2 10.15 254 0.0
RES SET 3  10.13
RES SET 4  10.13
RES SET 5  10.16
RES SET & 10,19
RES SET 7  1D.16'

BEARING TEMP. SENSORS — CHROMEL CONSTANTAN
BRGe FRONT 23.4
BRGs REAR 23.1

‘ PROBE NQOe PROBE NO.
FR.TRUTH TRACK 1 2 ‘ 1 2
SLOW ROLL 0,0 0.0 Re VOLTSEHZ 0.0 0.0
RR.TRUTH TRACK 1 2 : 1 2
© SLOW ROLL 0.0 0.0 R.VOLTSEHZ 0.0 0.0

NOTE: THE VALUE OF ZERQ INDICATES:
1. IF THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE OR
CIRCUIT, NC DATA WAS TAKEN.
2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
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P CUSTOMFR — INTERNMOUNT ALN
HP - 2100. POLES - 8.

aFRAMF —~ 800-1800S70
DESTGN ENGR — BANSAL

NOISE TEST SHEET
. SHCP GRDER NO -
HERTZ - 60. VOLTS - 6600. DATE — MAY 23 1985
ENCLGSURE — CP MIC LOC - 3 FT
: TEST ENGR — RICHMOND

SHEET 1
L668AA-02

CFNTER MEA SURED! SOUND PRESSURE (DB)
BAND PASITIONS
FREQ 1 2 3 4 5 6 7 8
100 |
125 802 8646 88.3 17.3 82.2 80.2 88.4 B84.8
160 .
200
250 78el T7.3 17.6 T5.7 1643 71642 167 15.7
315 |
400 |
500 73.2 T34 7137 12.9 1343 72.2 11.9 72.4
630 |
800 :
1K 703 T4.4 7247 T3.5 T2.6 6848 1la4 7T2.2
1.3K ;
2K 69«2 Tlal 8.l 67.6 69.0 7T4.3 16.8 68.2
25K
3.2K
4K 60e5 6049 63.1 6Ce9 60.9 61.3 60.8 62.4
5K
643K
. 8K 51«9 52.6 54.8 52.2 515 50.3 53.4 51.7
10K !
A 756 7848 8le3 7646 1740 176 8246 1647
LIN 856 8848 9046 | 84.3 B86.6 85.4 94.1 87.2
METER 1/1 OCTAVE FIL 1. MICRUP HONE
NMAKF TYPE SERIAL MAKE | TYPE SERIAL MAKE TYPE SERIAL
BEK 2210 659924 B&K 1616 749139 B &K 4165 115339
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- CUSTOMER — INTERMCUNTAIN

NOISE TEST SHEET SHEET 2

SHLP ORDER NO — 1668AA-02

HP —  2100. POLES — 8. HERTZ - 62, VOLTS - 66C0. DATE — MAY 23 1985
FRAME - 800-1800S70 ENCLOSURE - [P MIC LOC — 3 FT
DESIGN ENGR — BANSAL TEST ENGR — RICHMCNCE
CENTER AMBIENT SOUND PRESSULRE (D8)
BAND POSITIUNS
FREQ i 2 3 4 5 6 7 8
130
125 T1la8 7242 1129 7242 T3.8 172.6 70.9 12.2
160 :
200 j
250 149 73.3 14,3 13.5 13.4 72.9 11.9 173.2
315 :
400 ‘
500 69.8 T0.7 Tla2 70.0 72.6 T2.0 68.7 70.8
630 ‘
800 1
1K 73.3 700 Tla4 70.9 7T1e9 70.7 68.1 68.7
2K 64¢3 6544 6523 64.6 6743 Tl.0 63.1 64.6
245K ‘
3.2K
4K 59«1 59.7 60.6' 59.4 6lel 63.0 57.6 59.3
5K
6.3K
8K 508 510 52.1, 50.0 5843 57.0 47.6 50.4
10K
A T4et Tle4 4.2 73,7 14.1 178.5 171.2 72.8
c 8lel 8048 8le2 79.8 8le0 79.9 79.1 739.7
LIN B2.€ 8342 82.8. 82.1 83.1 83.1 8l.8 8l.7
METER 1/1 OCTAVE FILT. MICROPHONE
MAKE TYPE SERIAL MAKE: TYPE SERIAL MAKE TYPE SERIAL
B&K 2210 659524 B&K ~ 1616 749139 BE&K 4165 11715339
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P NOISE TEST SHEET SHEET 3
.1 CUSTOMFR — INTERNCUNTAIN : SHCP ORDER NO — 1668AA-02

HP — 2100. POLES - 8. HERTZ - 60. VOLTS — 6603. DATE — MAY 23 1985
o FRAMF ~ 800-1800%570 ENCLOSURE - LP MIC 10C - 3 FT
DESIGN FNGR - BANSAL TEST ENGR ~ RICHMCND

SUUND PRESSURE —DB—

40 50 60 1C 8G S0 100
+ - + - + - + . + - + - +

1970 + 1

126 %k dd € 43k u b b f o ok o o olotoodok o ool ook o doh 3 o ook ok oo ook ol

160 + . 1

200 + . 1

250 ek IRFIEE RIS LB RUN A I IR G E DK O DL

315 + 1

400 + ! 1

500 +xx xR AR Rk rdr A b h R ARSI poahhkEk

630 + 1

800 + ’ 1

1K ¥k b dkkh bk dhthphiop bk kb hkhd

le 3K+ j 1

l.6K+ i 1

2K 4k okt dhkd bkt ok hkobok dokok B

2. 5K+ , 1

3. 2K+ 1

INGEEEE TS ST EEE LI EE Y 2T

5 + 1

. 63K+ 1

8K 22 R RE ¥
10K + 1
IR R ERE LSRR R SR R SRR R PR RS REL S 2 2 ]
C +feXkhhddtnhdix 1##**#1@*##########1**##*#####*#**
LIN %k ddd$hacdedk $akohok ok dofolook ok § ok o ook ok 3 oko Zofeol ol o ofe e o ot koo
+ ° + - + - + » + - + - +
40 50 60 70 80 90 100

. OCTAVE BAND LEVELS
125 250 500 1K 2K 4K 8K A C LIN
LPI3FT) AVE 8448 1442 100 69.6 V2.6 5842 49.8 T6.9 85.7 88.0
- (SUM OF OCTAVE BANDS) T77.0 85.5 8546

LP(3FT) MAX 8€e3 15¢3 7047 T72.4 77«9 60el 5241 8044 89.0 93.8
{(n {1 (3 (2) (2) (3) (7 (3) (7 (7)

LPL3FT) MIN 7547 7247 6941 658 646 57e4 4Te3 T2.6 80.7 8l.3
{4) (8) {7) (6) {4) (8) (6) (1 {4) (4}

METER 1/1 OCTAVE FIL 1. MICROP KONE
, MAKE TYPE SERIAL MAKE . TYPE SERIAL MAKE TYPE SERIAL
‘.' B&EK 2210 659924 B&K 1616 ° 749136 BEK 4165 775339

MOSFCk TESTER —

APPRD 1EST DEPT -

APPRD ENGR DEPT -
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A BU?FAIO DATA CENTER VM/SP RELEASE 3.1

FILE: DATA OUTPUT
POLARIZATION INDEX DATA
USTOMF R SHOP GRDER DATE
INTERMOUNTAIN 1668AA-02 | MAY 23 1985
APPLIED  POWER SUPPLY TEMPERATURE TEMPERATURE
VOLTS  SERIAL NO. (DRY BULB)  (WET BULB)
8250 46323 24450 18.50
INSULATION RESISTANCE AT 24.5 DEG C
PHASE A PHASE 8
TIME MEGOHM S MEGOHMS
15 SEC 4950 4950
30 SEC 7425 7425
45 SEC 8250 8250
1 MIN 990¢ 9075
2 MIN 17325 18150
3 MIN 24750 24750
4 MIN 33000 33000
5 MIN 39600 39600
6 MIN 42075 41250
7 MIN 49500 43725
8 MIN 4950¢ 49500
9 NIN 57750 53625
10 MIN 61875 57750
INSULATION RESISTANCE CORRECTED TO 40 DEG C
PHASE A PHASE B
15 SEC 1683 1683
30 SEC 2524 2524
45 SEC 2805 2805
1 MIN 3366 3085
2 HIN 5890 6171
3 MIN 8415 8415
4 MIN 11220 11220
5 MIN 13464 13464
6 MIN 14305 14025
7 MIN 16830 14866
8 MIN 16830 16830
9 MIN 19635 18232
10 MIN 21037 19635

POLARIZAT ION INDEX FOR EACH?PHASE

6.25

636

RELATIVE
HUMIDITY
56 %

PHASE C
MEGOHMS
4950
6600
8250
9900
17325
23100
27225
36300
39600
43725
50325
52800
56100

PHASE C

1683
2244%
2805
3366
5890
1854
9256
12342
13464
14866
17110
17952
19074

567
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WEST INGHOUSE
HEAVY INDUSTRY MOTOR DIVISION
ROUND ROCK, TEXAS

.USTOMER — INTERMOUNTAIN POWER Se0. — 1668AA-02
2100 H.P. INDUCTION MOTOR
6600 VOLTS 3 PHASE 897 RPM 60 HERTZ 8 POLES
STATOR NO. — AC2406 ROTOR NO. — AD2684
STATOR RESISTANCE TERMINAL TO TERMINAL  0.150 AT 25 DEGREES C.
AIR GAP — FRONT 0.096 - REAR  0.096
* PHASE ROTATION T1,T2,T3 CCW SHAFT VOLTAGE — 04140

MAGNETIC CENTER - 3.960 FLOAT IN - 3.7C0 FLCAT GQUT - 4,200

- {MEASURED FROM SHAFT SHCOULDER TO BEARING +OUSING FACE)
1 PT INPUT 6602. VOLTS 99.7 AMPS 39«4 K-WATTS 60 HERTZ
1 PT DPEN 0. VOLTS - 0.0 AMPS 0.0 K-WATTS 60 HERTZ

FINAL BEARING TEMPERATURE (TOTAL)
FRONT 56,1 REAR 53.0 AMBIENT AIR 26-0

VIBRATION
BRACKET
FRONT REAR SHAFT
HORI ZONT AL 0540 MILS 0.600 MILS 0.900 MIt S
.«r:nnc;u 0320 MILS 0.400 MILS 0.280 MILS
AXTAL 0.220 MILS ' 04380 MILS
: INSULATION TEST
FINAL INSULATION RESISTANCE | FOR 1 MINUTE
STATOR 3800.00 MEGCOHMS 14200. VOLTS
ROTOR C.0 MEGOHMS 0. VOLTS
RTD?S 2500.00 MEGOHMS 1500. VOLTS
SPACE HEATER 50000.00 MEGOHMS 1.200. VOLTS
LOCKED ROTOR DATA {PER UNIT VALUES AT RATED VOL TAGE)
VOLTS AMPS KILO- TORQUE
v1-2 v2-3 V3-1 Al A2 A3 WATTS LB. FT
. 5772 5760 5748 1256 1256 1272 2352 11150
~ AVERAGE VALUES PER UNIT 7.89 )

- BEARINGS HAVE BEEN INSPECTED AND APPRQVED FOR SHIPMENT
- NOTE: THE VALUE CF ZERO INDICATES:
- l« IF THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE OR
CIRCUITs NC DATA WAS TAKEN.
2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
THE ABOVE IS A TRUE AND CORRECT RECORD OF DATA OBTAINED FROM TESTS
MADE AT THE HEAVY INDUSTRY MOTOR DIVISION OF WESTINGHOUSE ELECTRIC

© CORPORATION» ROUND ROCK., TE%jZZ;Z
‘ _ _
SIGNED *ggla/ftms -3 &

‘ TEST ENGINEER

‘ £-10 -85
SIGNED — \ilﬁfgaNgqu, DATE - |
DESIGN ENGINEER
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HORIZONTAL INDUCT IUN MOTOR CCMMERCIAL TEST SHEET SHEET 1
, | DATE — APRIL 25 1984 S-’g“'éﬂ/
USTOMFR - INTERMCUNTAIN POWER S.0. ~ 1667AA-01
‘i FRAME - 800-1800570 TYPE — CS-LLD SeFe ~ 1400 HePe = 4000
¢ STATOR NO. - AC1603 RUTOR NO. - AD1510 VOLTS - 6600
' STATOR RESe AT 25.0 POLES ~ & PHASE - 3 HERTZ - 60 AMPS - 303
f_ . ..0e1120 SEC Ve — 0 SECeAs - 0 RPM - 1194
3 0.1120 L. GAP MEASUREMENTS
‘ 0.1120 ok k& % %
* STATOR CONN - WYE -100 * * o100 .098 * * ,097
1w ROTOR RES. AT 0.0 C *! FRONT =% * REAR *
il 0.0 * * * *
Yoo .._0.0 * .101 % * ,098 =
g 0.0 .100 * * 4105 2097 * * 102
" N I % X%
wo LR L I
16! ’ SPECIFIED AIR GAP .102
i PHASE ROTATION T4T6,T5 CCW {INDEX FROM BOTTOM Cel )
m PER DRAWING NO. — 1897F83
© MAGNETIC CENTER — 3.800 FLOAT IN - 3.48C FLOAT OUT - 3.980
Eﬁ HZ V 1-2 VvV 2-3 V 3-1 A 1-2 A 2-3 A 3-1 K-WATT SECVOLT
Pi U PT INPUT 60 6605. 6628. 6624. 83. 83. 83. 44.6
% VIBRATION DATA  DISPLACEMENT = MILS PEAK=-TO-PEAK, VELOCITY - INCHES/SEC
s FRONT BRACKET REAR BRACKET FRCNT SHAFT REAR SHAFT
V, H 0.540 MILS H 0.400 MILS H 0.0  MILS H 0.860 MILS
e V 0320 MILS V 0.120 MILS NV 0.0 MILS V 0.420 MILS
o A 0.400 MILS A 0.300 MILS
___TEMPERATURE DATA — DEG C TIME ~ 2000 ROOM AIR - 30.5
o FR BRG {TEST) - 8.0 RR BRG (TEST) — 0.0
26| FR BRG {CUST) - 67.2 'RR BRG {CUST) - 57.7
o FR BRGeOIL IN - 0.0 RR BRG,OIL IN - 0.0
25 FR BRG«0IL OUT- 0.0 RR BRG.OIL OUT- 0.0
5 WATER TEMP IN - 0.0 'WATER TEMP QUT- 0.0
w  FLOW DATA - GPM
& FR BRG DIl - 0.0 REAR BRG OIL - 0.0
% OTL PRESS,PSIG~- 0.0 WATER - 0.0
% CUSTOMFR — INTERMOUNTAIN POWER' Se0e -~ 1667AA-01
N
38
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-”» HORIZONTAL INDUCTION MOTOR CGMMERCIAL TEST SHEET SHEET 2
A ‘~1 '
X L‘AAA-A - DATE - APRIL 25 1984
{.;usmnen ~ INTERMCUNTAIN POWER; S<0. - 1667AA-D1
%; 2 3 4 NDTE: NOISE DATA TAKEN WITH A B & K TYPE 2210
K * * * W/TYPE 1616 173 OCTAVE FILTER SET AT A
AN SN * DISTANCE OF 3.00 FEET BEIWEEN THE
E X * % % % INSTRUMENT & .THE MACHINE UNDER TEST
1 * * :
S FRONT *  TOP %% NOISE DATA
19 1 «% VIEW * x § POSITION DBA POSITION  DBA
g * ek 1 8443 6 8l.6
L *x 2 84.3 7 84.7
el R 3 84 .6 8 82.8
i x * * 4 82+% AMBIENT 8l.1
s 8 1 6 5 83.4 INSULATION
1 TEST FOR SPACE
% INSULAT ION RESISTANCE (MEGOHMS) 1 MINUTE HEATER
W FINAL VOLTS RESISTANCE
k STATOR - 5000.00 14200. 1 42.70
7@; ROTOR - 0.0 O 2 0.0
Ml RTD'S - 2600.00 1500 3 0.0
o SP.HEATER - 10000.00 1200.
% POLIARIZATION INDEX - 0.0
» STATOR DETECTOR RESIST AFTER TEMPERATURE BEARING
2 DIELECTRIC AT IMTIAL INSULATION
e RES SET 1  10.2 READING,DEG C {MEGOHMS)
. - RES SET 2 10.2 25, 0.0
| RES SET 3 10.21
29, RES SET 4  10.22
R RES SET 5 10.23
a RES SET & 10.21
@ RES SET 7 10.17

= BFARING TEMP. SENSORS — CHROMEL CONSTANTAN

@ BRGe FRONT 25.1

%, BRGe REAR 2543 '

n PRCOBE NQ. - PROBE NQ.

7, FR. TRUTH TRACK 1 2 1 2
w  SLOW ROLL 0.0 0.0 R.VOLTSE&EHZ 0.0 0.0
s RRe TRUTH TRACK 1 2 1 2
o SLOW ROLL 0.0 0.0 R«VOLTSEHZ 0.0 0.0

41

v NOTE: THE VALUE OF ZERQG INDICATES:
e la IF THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE OR
of CIRCUIT, NO DATA WAS TAKEN.
4

2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
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.
,

!

| WE ST INGHOUS E

i HEAVY INDUSTRY MOTOR DIVISION
R ROUND ROCK, TEXAS

TCUSTOMER — INTERMOUNTAIN POWER Se0. ~ 16674A-01
| .

| 4000 H.P. INDUCTION MCTOR

1 6600 VOLTS 3 PHASE 1194 RPM 60 HERTZ 6 POLES
!

I STATOR NO. - AC1603 ROTOR NO. - AD1510

Wisrnrnn RESISTANCE TERMINAL TO TERMINAL  .C.112 AT 25 DEGREES C.
:,AIR GAP — FRONT 0.101 - REAR 0.098

. .

“PHASF ROTATION T4¢T6,75 CCW SHAFT VOLTAGE - 0.0

LMAGNFTIC CENTER - 3,800 FLOAT IN - 3,480 FLOAT OUT - 3.980

W {MEASURED FROM SHAFT SHOULDER TO BEARING HOUSING FACE)

71 PT INPUT 6619. VGLTS 83.0 AMPS 44.6 K-WATTS 60 HERTZ
L PT OPEN 0« VOLTS 0.0 AMPS 0.0 K-WATTS 60 HERTZ
n FINAL BEARING TEMPERATURE (TOTAL)

" FRONT . 67.2 REAR  57.7 AMBIENT AIR  30.5

!
>,‘

' VIBRATION ,
} o BRACKET |
3 FRONT " REAR SHAFT
© HOR 1ZONT AL 0540 MILS 04400 MILS 0.860 MILS
RTICAL 0.320 MILS  0.120 MILS 00420 MILS
T AXT AL 0.400 MILS 0300 MILS
oo : INSULATION TEST
W FINAL. INSULATION RESISTANCE FOR 1 MINUTE
) STATOR 5000.00 MEGOHMS 14200. VOLTS
»  ROTOR - 0.0 MEGOHMS 0. VOLTS
" RTD' S 2600.00 MEGOHMS 1500. VOLTS
v SPACE HEATER 10000.00 MEGOHMS 1200. VOLTS
3b)

BF ARINGS INSPECTION COMPLETED AND APPROVED FOR SHIPMENT.

T LOCKED ROTOR DATA :

VoL TS AMPERES 1B. FT.
 v1-2  v2-3 V3-1 Al A2 A3 KW TORQUE

W 4920e  4932.  4944. 1432. 1432. 1440. 2208. 8775.

INRUSH & TORQUE AT RATED VOLTS - 1920 AMPERES. 15695 LBe FTe

| NDTE: THE VALUE OF ZERO INDICATES:

v 1. IF THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE OR

" CIRCUIT, NO DATA WAS TAKEN.

. 2« THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
« THF ABIVE IS A TRUE AND CORRECT RECORD OF DATA OBTAINED FROM TESTS
7 MADE AT THE HEAVY INDUSTRY MOTOR DIVISION OF WEST INGHOUSE ELECTRIC
# CORPORAT ION, ROUND ROCKe TEXAS.

{0 /,

SIGNED ATE - Y-27-FY
.___ - TEST ENGINEER

SIGNED - . ‘QPBJW"*Z’ DATE - > — -84

DESIGN ENGIMEER

U SV
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r

tr I''HP - 4000, POLES -
FRAMF - 800-1800
: .nesmn ENGR - BANSAL
CENT ER
. BAND
| FREOD 1 2 3
u 100 s
i 125 8le0 79.0 79.0°
g 160 1
" 200
N 250 8347 B8l.8 8la0.
vy 315 \
i) 400
i o 500 8l.1 79.9 7945
i 630
17 800 ‘
“r; B l.K 80.3 78‘0 78.2
‘1 1.3K ‘
\‘; l.bK
: 2K 74.7 179.8 77.2
2.5K
342K
”( o 4K 69.7 13.9 12.4 )
" 5K
ot 643K
" B 62.7 65.1 69.8
10K :
g A 84.3 B84.3 B4.6"
'Y[N‘:_.m,,,, o C 8908 89:1 91.8 |
i LIN  91el 90.4 97.2
r
i MET ER 1/1
© MAKE TYPE SERIAL MAKE
W REK 2210 659924 BEK

|
J
|/ CUSTOMFR — INTRMNT POWR
|

NOISE TEST SHEET
SHCP ORDER NO — 1667AA-01

6. HERTZ - 60e. VOLTS -

ENCLOSURE -

WPl

6600.

SHEET 1

DATE —~ APR 25 1984

MIC LOC - 3 FT
TEST ENGR — RICHMOND

MEASURED SOUND PRESSURE (DB)

 POSITIONS

‘ 4 5
7906 79-2
80.2 82.7
TT.4 8l.2
T4.6 7646
68.5 69.9
63.4 6l.5
82+.4 83.4
8845 B88.7
8947 90.6

6

80.3

80.8

17.3

17.4

73.5

69.3

63.2

8l.6

87«5
88.9

OCTAVE FILT.
TYPE SERIAL

1616

1657

c7

16.8

80.8

80.4

17.3

82.2

T4e3

70.1

84417

92.5
98. 4

MAKE
BE&K

80.6
8l.2
79.1
719.0
79.1
12.2
65.4
82.8

88.3
89.3

MICROPHONE
TYPE SERIAL
4165 1775339

IP12_001877




1
| NOISE TEST SHEET SHEET 2
»

l}

| CUSTOMFR - INTRMNT POWR SHCP ORDER NO - 166T7AA-01
"HP - 4000. POLES - 6. HERTZ + 60. VOLTS - 6600. DATE - APR 25 1984
FRAME - 800-1800 ENCLOSURE - &Pl MIC LOC - 3 FT
ES IGN FNGR - BANSAL TEST ENGR — RICHMOND
CFNTER AMBIENT SOUND PRESSURE (DB)
BAND 'POSITIONS
A FREO 1 2 3 4 5 6 7 8
i 100 .
i 125 77.7 T7e4 7723 79.6 7B.0 76.8 75.6 7840
i 160 :
gl 200
B 250 78.1 78.4 T18.8 77.9 176.3 77.9 177.7 78.3
ik 315
o 400 -
" 500 71722 777 77el 75.3 T4e9 753 7T4.8 769
¥ 630
o 800 ,
i’c 1K 80.3 80.6 78.4 .80.6 78.8 75.1 T7e4 779
: 1.3K
"  l.6K
= 2K 7244 T72.8 7240 Tle5 700 70.2 70.2 71.1
i 245K ,
D 342K :
¥ 4K 6745 68.0 670 6643 64e8 64.5 64ebs 6643
o 5K
‘ 643K |
8K 591 5943 59.1 '58.0 5742 55.9 55.6 5846
K A 82.0 82.2 82.1 82.0 80.0 79.1 82.1 80.3
P € 8547 B86.0 86el 86.7 B84.7 B83.4 84.5 85.4
& LIN  B87.3 86e3 8740 88+0 8543 8446 85.6 8642
L |
8 MET ER 171 OCTAVE FILT. MICROP HONE
___MAKE TYPE SERIAL MAKE TYPE SERDAL MAKE TYPE SERIAL
1 B&K 2210 659924 BEK 1616 7657(7 BEK 4165 775339
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{ NOI SE TEST SHEET SHEET 3

1'!{] CUSTOMFR - INTRMNT POWR | SHCP ORDER NO - 1667AA-O1
'"'HP -~ 4000. POLES - 6. HERTZ - 60. VOLTS - 6600. DATE — APR 25 1984
FRAME - 800-1800 ENCLOSURE — kPl MIC LOC - 3 FT

ESIGN ENGR - BANSAL TEST ENGR -~ RICHMOND

B SOUND PRESSURE ——DB—-

' 40 50 60 70 80 90 100
+ . + . + R + - ' . + R +
T 100 + 1

ol 125 #3542k 0t khh bk e Sk AR AR Rk Aok $ $EHEx ¥k

| 160 + 1

o 200 + : 1

* 7250 +%fkkkigkkkk bk hkkkhkk Rk Rrk kR h o s Pk kkkEE

Bl 315 + : 1

o400 # 1

el SO0 +¥8%k e ok ok sk ok Xk ko e f ok R ok ok ok & dokok ok &

& 630 + | 1

W 800 + 1

i 1K koo ol doledod ko dofokok o ok folokogok ok dokok o ok ok

j““‘; 1. 3K+ 1

b le 6K+ 1

e 2K #EREXRREETE AR I RRRARRR KRR R RR AR RS SR KR

g 25K+ | 1

:ﬁ _ 3. 2K+ 1

& 4K e Rk ek Rk Rk kR okdok Ok R Rk kK& Kok

. Koo+ ‘ 1

. 63K+ 1

8K #iE Rk S kR R Kk B koo Rk ok
& 10K + ‘ 1
A kR RE RS SR R Rk ARk R Rk ko ko Ak Rk kR R Rk
uj C +****#1*#***#***##**ﬂ******#***#%****************
5 LIN #%k¥ksopksokdkdkbkpiokikrkkikoddorkodd ik kdkdokokkkkt kkfokdk k kg
& D + . + . + o + . + - + . +
i 40 50 60 70 80 90 100

Mo : GCTAVE B-AND LEVELS

4 125 250 500 1K 2K 4K 8K A C LIN
" LPA3FT) AVE 1627 794 71649 T5.8 TT7el 704 65.6 B80.7 88.0 92.7
£ S - , {SUM OF OCTAVE BANDS) 82«0 B84.6 B84.6

WO LPA3FT) MAX 78.3 82.3 79;0 7802 8le9 73.8 699 8le?7 91.8 98.2
i (1) (1) in {5) 117) {7} {7) (73 {7 (7)

i '
‘WWLE{3F[)_M[N 738 772 7443 T4e3 708 65.5 595 T8.6 85.3 Bb6.4
i {n (4) (6) (73 {€) {4) {5) {6) {8) (8)

METER 1/1 OCTAVE FILT. MICROPHONE

|
S

«|  MAKE TYPE SERIAL MAKE ' TYPE SERIAL MAKE TYPE SERIAL
“MBA&KM_ 2210 659524 BEK | 1616 " 7657.C7 BEK 4165 775339

MOTOR TESTER =~

APPRD TEST DEPT —Mw

i ! \
| APPRD ENGR DEPT - “@QMM*Q—
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[

| HORIZONT AL INDUCTION MOTOR CONMMERCIAL TEST SHEET SHEET 1
;‘I
a4 DATE — APRIL 25 1984
‘rmmMFR — INTERMCUNTAIN POWER S<0. — L66TAA-O1
I FRAMF - 800-1800S70 TYPE — CS-LLD SeFe — 1.00 HePe = 2100
| STATOR NO. - AC1603 'ROTOR NO. - AD1510 VOLTS - 6600
>!§TATDR RES. AT 25.0 POLES - 8 PHASE — 3 HERTZ - 60 AMPS - 183
4 041490 SECeVe - 0 SECeAw - 0 RPM - 897
R 0. 1490 AIR .GAP MEASUREMENTS
Lo} 0. 1490 B * x &
' STATOR CONN ~ DELTA «100 * * ,100 .098 & * ,097
v ROTOR RES. AT 0.0 C # FRONT % * REAR ®
v 0.0 ¥ * % %
“i, 0.0 * 0101 * * «098 *
" 0.0 «100 % * ,105 .097 % * ,102
il ¥ X % * % %
e * % * * x %*

PR

PHASE ROTATION T1,T2,T3 CCW
PFR DRAWING NO. - 1897F83
MAGNETIC CENTER - 3.800
HZ V 1-2 V 2-3
1 PT INPUT 60 6605. 6618
VIRRATION DATA  DISPLACEMENT
FRONT BRACKET
H 0.300 MILS
V 0.210 MILS
A 0.380 MILS
TFMPERATURE DATA - DEG C
FR BRG {TEST) -
FR BRG (CUST) -
~ FR BRG.OIL IN -
FR BRG.OIL QUT-
WATER TEMP N -
FLOW DATA - GPM
FR BRG OIL
OI1 PRESS,PSIG-

v

0.0

_CUSTOMER - INTERMOUNTAIN POWER

FLOAT IN -
3-1
6612.
— MILS
REAR BRACKET

H 0.280 MILS
V 0.180 MILS

SPECIFIED AIR GAP .102

{INDEX FROM BOTTOM C.le)

3.48C FLOAT OUTY - 3.980

1-2 A 2-3 A 3-1 K-WATT SECVOLT

100. 100. 99. 34.6

PEAK-TO-PEAK, VELOCITY - INCHES/SEC
FRCONT SHAFT REAR SHAFT

A

A £.200 MILS

H 0.0 MILS H 0.600 MILS
VW 0.0 MILS V 0.500 MILS
TIME - 2200 RGOM AIR ~ 29.5

RR BRG [TEST) - 0.0
RR BRG (CUST) - 50.8
RR BRG,OIL IN - 0.0
RR BRG.OIL OUT- 0.0
WATER TEMP OUT- 0.0

- REAR BRG CI1l -~ 0.0
WATER -~ 0.0

Se0. = 1667AA-01
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( HORIZONTAL INDUCTION MOTOR COMMERCIAL TEST SHEET SHEET 2

| ‘cuemMFR - INTERMOUNTAIN PGWER

7|
? 3 4
o * * *
ué & % &
o * % % ¥ %
R; * x i
© FRONT % TOP  #%x NOISE DATA
o 1 * ¥ VIEW * % § POSITION
1] ¥x x&k 1
" £ 3 %* 2.
o ¥ ok &k Xk ¥ 3
:!; % * E 4
1&" o “8 7 6 5
161 ‘
7 TNSULATICN RESISTANCE (MEGOHMS)
W F INAL
i STATOR - 5000.00
'ﬂ ROUTOR - 0.0
o RID*S - 26(C0,00
” SP.HEATER - 10000.00
i POLARIZATION INDEX - 0.0
" STATOR DETECTOR RESIST AFTER
) DIELECTRIC
| RES SET 1 10.2'

. RES SET 2 10.2
( RES SET 3 10.21
" RES SET 4 10.22
i RES SET 6 10.21
3l RES SET 7 10.17

RRG. REAR 2

17 FRa TRUTH TRACK 1
« SLOW ROLL 0.0
 RRe TRUTH TRACK 1
SLOW ROLL 0.0

5.3

0.0
0.0

DATE -~ APRIL 25 1984

S0« = 1667AA-01

NOTE: NOISE DATA TAKEN WITH A B & K TYPE 2210
W/TYPE 1616 1./3 OCTAVE FILTER SET AT A
DISTANCE OF 3.00 FEET BETWEEN THE
INSTRUMENT & THE MACHINE UNDER TEST

n PRCBE NO.

2

2

"/ NOTEs THE VALUE OF ZERQO INDICATES:

W le TF THE MACHINE IS EQUIPPED WITH THAT PARTICULAR DEVICE OR

i CIRCUIT., NO DATA WAS TAKEN.

'l 2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE UR CIRCUIT.

DB A POSITION DBA
84.2 6 80.5
83.1 7 84.3
83.8 8 8l.0
8l.8 AMBIENT 8l.1l
79.3 INSULATION
TEST FOR SPACE
1 MINUTE HEATER
VOLTS RESISTANCE
14200. 1 42.70
0. 2 0.0
1500. 3 0.0
1200.
TEMPERATURE BEARING
AT INITIAL INSULATION
READINGsDEG C {MEGUHMS)
0.0

i BEARING TEMP. SENSORS - CHRCMEL CONSTANTAMN
3 BRGe FRONT 25.1

ReVOLTSEHZ 0.0

R. VOLTSEHZ 0.0

PROBE NO.

2
0.0

2
0.0
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WESTINGHOUSE
t% KEAVY INDUSTRY MOTOR DIVISION
N ROUND ROCK, TEXAS

'CUSTOMFR — INTERMOUNTAIN POHER S.0. - 1667AA-01
‘
|
| 2100 H.P. INDUCTION MGTOR
' 6800 vOLTS 3 PHASE 897 RPM 60 HERTZ 8 POLES
“sTArnR NO. - AC1603 | ROTUR NO. - AD1510
i ;
«| STATOR RESISTANCE TERMINAL TO TERMINAL  C.149 AT 25 DEGREES C.
il AIR GAP — FRONT 0101 - REAR 0.098
W
IIPHASF ROTATION T1,T2,T3 CCH ? SHAFT VOLTAGE - 0.0

(
| MAGNETIC CENTER - 3.800 FLDAT IN - 3.480 FLOAT OUT ~ 3.980

u[(MFASURED FROM SHAFT SHOULDER TO BEARING KOUSING FACE)

71§ PT INPUT 6612. VOLTS 99%.8 AMPS 34.6 K-WATTS 60 HERTZ
!}1 PT OPEN 0. VOLTS - 0.0 AMPS 0.0 K-WATTS 60 HERTZ
I
|
i

FINAL BEARING TEMPERATURE (TOTAL)
FRONT  57.5 REAR  50.8 AMBIENT AIR  29.5

1 VIBRATION ‘
B BRACKET
FRONT  REMR SHAFT
| HORT ZONT AL 0.300 MILS ' 0.280 MILS 0.600 MILS
.vmnru 04210 MILS 0.180 MILS 0.500 MILS
" AXT AL 0.380 MILS 04200 MILS
b .
w INSULATION TEST
| FINAL INSULATION RESISTANCE FOR 1 MINUTE
3 STAT OR 5000.00 MEGOHMS 14200. VOLTS
./ ROTOR 0.0 MEGOHMS 0. VOLTS
y RTD' S 2600, 00 MEGOHMS 1500. VOLTS
" SPACE HFATER 10000.00 MEGUHMS 1200« VOLTS

i RFARINGS INSPECTION COMPLETED AND APPROVED FOR SHIPMENT.
| VOCKFD ROTOR DATA

i VOLTS AMPERES LBe FTa

W V1=2  Vv2-3 v3-1 Al A2 A3 KW TORQUE

“ TNRUSH £ TURQUE AT RATED VOLTS - 1420 AMPERES, 14570 iB. FT.

» NOTF: THE VALUE OF ZERO INDICATES:

e l- IF THE MACHINE IS EQUIPPED WITH THAY PARTICULAR DEVICE OR

1 CIRCUIT, NGO DATA KWAS TAKEN.

i 2. THE MACHINE IS NOT EQUIPPED WITH THAT PARTICULAR DEVICE OR CIRCUIT.
" THF ABIVE IS A TRUE AND CORRECT RECORD OF DATA OBTAINED FROM TESTS

| MADE AT THE HEAVY INDUSTRY MOTOR DIVISION OF WESTINGHOUSE ELECTRIC

“ CORPORATION, ROUND ROCK, TEXAS.

x SIGNED ‘MM DATE - 4-297-%¢
‘ "TEST ENGINEER

‘ -
SIGNED -"Q()@zwwﬂ oare - 5 7%

'DESIGN ENGINEER
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CUSTOMFR — INTRMNT POWR

NOISE TEST SHEET

SHEET 1

SHCP ORDER NO - 16674A-01

'HP - 2100. POLES — 8. HERTZ - 60e VOLTS — 6600. DATE - APR 25 1984
FRAME - 800-1800 ENCLUSURE - WPl MIC LOC - 3 FT
’nesmn ENGR — BANSAL ' TEST ENGR - RICHMOND
w} CENTER MEASURED SOUND PRESSURE {(DB)
°L . BAND - POSITIONS
X FREQ 1 2 3 4 5 6 7 8
g 100 -
J 125 8240 B84e4 85.4 8348 84e9 86.4 94.3 B86.2
i 160
i 200 :
3 250 80e6 8le2 79e3 78e4% 79e3 79.9 80.3 B8l.7
" 315
3 400 .
M _B00  78e8 TBab4 T7e5 7158 T6Heb T6e0 770 78.3
1, 630 '
i 800 |
S L 80e3 7946 8leS5 ' 8Llel 760 74.9 T7.9 79.8
i 1.3K !
o 1.6K
'”‘%» 7A‘2K B 73'5 74.8 ?4.2 15.9 T72.6 73.2 79.8 7601
% 3.2K !
ﬂ; _ . 4K 70.1 69.5 67.5 : 6700 65.9 65.2 65.8 67.3
‘ 5K )
U 6‘3K '
‘ 8K 59.7 60.2 60.2 58.8 577 57el 58.2 60.2
10K '
" A 8442 8341 83.8 B8le8 79«3 80.5 84.3 8l.0
W“ c 86.8 87.6 89-7I 87.3 8606 88.9 9407 8900
g LIN 8843 88.7 94.0 87.9 88+.2 89.3 95.5 89.6
si
& METER 1/1 OCTAVE FILT. MICROP HONE
“  MAKF TYPE SERIAL MAKE - TYPE SERIAL MAKE TYPE SERIAL
“  BR&K 2210 659924 B8EK 1616 7657C7 B&K 4165 775339
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A

‘(”f_fwf“
|

) cusToMER - INTRMNT POWR

r

NOI SE TEST SHEET
SHCP ORDER NO - 1667AA-O01

SHEET 2

TE - APR 25 1984

MIC LOC - 3 FT7T
TEST ENGR - RICHMOND

" HP = 2100. POLES - 8. HERIZ - 60. VOLTS - 6600. DA
FRAME - 800-1800 ENCLOSURE - &Pl
’oesxan FNGR - BANSAL :
8!
g _ CENTER AMBIENT SOUND PRESSURE (DB)
¥ BAND - POSITIONS
5 FREQ 1 2 3 . 4 5 6 7
v 100
K 125 TTe7 7724 T7.3 ' 7946 7840 T6.8 75.6
o 160
5280 |
i 250 78.1 78e4 7848 T7.9 7643 779 717.7
i# 315 ‘
I::fr o 400 !
| 500 1T.2 T77.7 77.1 75.3 74.9 75.3 74.8
17) 630
pﬂ_ 800
e 1K 80.3 80.6 7844 80e.6 78.8 175.1 77.4
o 1.3K
"' o 1‘6K :
% 2K 7244 T2.8 7240 7145 70.0 70.2 70.2
5 2« 5K ‘
|R*f ] 3.2K ]
& 4« 6Te5 68.0 6740  66.3 6408 64.5 644
I 5K :
‘ 623K
8K 5941 59¢3 5941 58.0 5742 559 5546
e 10K
b A 82.0 82.2 82.1 82.0 B80.0 79.1 82.1
B o 85e7 8640 86.l B86e7 B4e? 83e4 B4.5
o LIN 873 B6e3 87.0 | 88.0 85.3 84.6 85.6
f METER 1/1 OCTAVE FILT.
MAKF TYPE SERIAL MAKE TYPE SERIAL MAKE
v REK 2210 659924 BEK B &K

&

E‘,ﬂ;

1616 1657C7

78.0
78.3
76.9
77.9
7l.1
66e3
58.6
80.3

85.4
8642

MICROP HONE
TYPE SERIAL
4165 7175339
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1/ CUSTOMFR — INTRMNT POWR

" WP - 2100.
FRAMF - 800-1800

‘nesmm FNGR - BANSAL

f

| 40 50
islj + - + -
... 100 ¢+

4
| 160 +
v . 200 +

et 315 +
5Ww 400 +

POLES - 8. HERTZ - 60. VOLTS -

NOISE TEST SHEET SHEET 3
SHCP URDER NO - 1667A4A-01

6600. DATE - APR 25 1984
ENCLOSURE - WPl MIC LOC - 3 FT

TEST ENGR — RICHMOND

SOUND PRESSURE --DB--
60 70 80 90 100
+ . + . + - + - +
‘ 1

ﬂ 125 &3k ok b odolokdk b ok koo ok ool skok & ok kokak o ok ok ok ok dokakok

! 1
1

250 %k Aok b3 g ok ok ok gk ok d ook ok ol ik ok o kaokok

1
1

e 500 i‘***#*###**i####*##***###**#***%#&

7! 630 +
v 800 +
jm 1K
v 1l 3K+
M 1. 6K+
o 2K
2« DK+
S 32K

K+

‘ 63K+
. 8K 4 e o o g ok o ok o ak ok F afook ok

10K +

W’ (

é'i R 4 ° + L
g 40 50

;@

}% 125 250

 LPU3FT) AVE  87.4 7.3
3

i LP{3FT) MAX 9442 19.0
&f,wh,“.”. {7) {8)
ot

o LPU3FT) MIN 8040 75.4
y {1} {(4)
%3 V METER

o MAKE TYPE SER [AL

I."w B&K 2210 659924

}****####**##*##**##i##**#*#*‘*##*##*

1
1

1
1

+ 33k & ok ok ok Fokok gl ofe ok ek i dok ok dkolokok & ol

1
1

4K 3akaokok ook ok sk ok ok ok g ok ok

1

Lo, B A FEEkRbfkdkkRdddh b thikok e bk kgt Pk kR %
L ek ok g o gokoak o ko ok ok ok K0k Aok g oKk 3 o o ol ok ok ok ok dkfkok ok
LIN %ok kot g isdkdokhakkk gk okokdkok § 0K Kok § ook ko ek %

+ ® + - + - + - +
60 10 80 90 100
‘ OCTAVE BAND LEVELS
500 1K 2K 4K 8K A C LIN
T4es T604 T3e9 646 5642 T9.6 88.2 89.8
~ {SUM OF OCTAVE BANDS) 80.6 88.3 88.5
7548 7846 7943 672l 5742 8le3 94.3 95.0
(i) {3) {17) (1) {8) {7 17 {73
T2.8 Tle9 6946 6242 5%.1 763 83.6 84.9
(4) {6) 15) (6) (61} (5] (5) (4)
1/1 OCTAVE FILT. MICROP HONE
MAKE TYPE SERIAL MAKE TYPE SERIAL
B&K 1616 " 7657C7 B&K 4165 7175339

MOTOR TESTER -

APPRD - TEST DEPT

APPRD ENGR DEPT -
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{ FILF: AALl667P1 CNTL A BUFFALO DATA CENTER - VM/SP RELEASE 2
%‘,1] j
“ POL ARIZATION INDEX DATA
T CUS TOMFR SHOP ORDER DATE
ti:NTRMNr POWR 166TAAQL ‘ APRIL 26 1984
h’A?PlIED POWER SUPPLY TEMPERATURE TEMPERATURE RELATIVE
GVALTS SERIAL NO. {DRY BULB) (WET BULB) HUMIDITY
‘) 8250 7646 24450 18450 55 %

®  INSULATION RESISTANCE AT 24.5 D&G C

P o PHASE A . PHASE 8 PHASE C
" TIMF MEGOHMS MEGOHMS MEGOHMS
15 SEC 3135 | 3300 3713
©_30 SEC _ 5940 | 5940 6683
W 46 SEC 8085 8250 9075
Al 1 MIN 10065 ‘ 10725 12375
M2 MIN. 14850 16335 22215
T3 MIN 19800 23100 31350
& 4 MiN 23100 24750 41250
5 MIN 24750 31350 53625
s 6 MIN 28050 33000 61875
i 7 MIN 29700 34650 66000
E 8 MIN 31350 36300 70125
B 9 MIN 33000 37950 74250

. 10 MIN 3465¢ | 39600 78375

INSULATION RESISTANCE CORRECTED TO 40 DEG C
X PHASE A ~ PHASE B PHASE C
W1s SEC 1160 1221 1374
© 30 SEC 2198 | 2198 2473
" 48 SFC 2991 | 3052 3358
5 1 MIN 3724 | 3968 4579
oy 2 MIN 5494 ‘ 6044 8242
o 3 MIN 7326 \ 8547 11599
3 4 MIN 85417 | 9157 15262
: 5 MIN 9157 11599 19841
" 6 MIN 10378 12210 22894
n 7 MIN 10989 | 12820 24420
o 8 MIN 11599 | 13431 25946
o 9 MIN 12210 | 14041 27472
b 10 MIN 12820 | 14652 28999
v POLARIZATION INDEX ;
z PHASE A 8 C
i 3.44 ‘ 3.69 6233

IP12_001886




100.
90.
80.

70.
60,

50.

40.

30.

20.

N O N RPWO
* « = e e e

N
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x 11
S O
= 16
3 D~
° 4
. / 4(’)(
Y D R
4 -~ ,//‘
< ’
[ - -~
w ™ <
n 7
w ol
o <z -
§ - /,d,/
- e
= 7
L i
- | ”
1T

f L/

1 X{C(’

%

2 fmﬂ

,//
guid
A |
¥
2 3 .14 5 .6 .7 .8.91 2 3 4 5 6 7 8 910

TIME, MINUTES

CURVE “A” - PHASE “A” FI=3.4
X CURVE “B” - PHASE "B” A= 3.7
® CURVE “C"” - PHASE “C~» /2= 6.3

Yo% INSULATION RESISTANCE
S.0. /t67AR-01

x£2r475342iﬁ44/7quzgv
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. . WESTINGHOUSE ELECTRIC CORPORATION
REPAIR SERVICES DIVISION
Heavy Industrial Motor Parts Support Center
I-H 35 North & Westinghouse Road
Round Rock, Texas 78781

TO:__:_IO\'\\A Q\’*V“\ 5'}}.0‘\,\ Jow - DATE:__ 9 / /¢/ 70
TELECOPIER NO:___F 61- 8.4~ 4970

FROM: DUO\V\Q Yf/fc EMLY’OV\

NUMBER OF PAGES (including this sheel)____|

Please call the following number to venfy message received or 1f
any problems occur during transmission:

. (512) 388-0116 or
(WIN) 641-0116.

Our FAX number: (512) 388-0320 or
(WIN) 641-0320

'NOTE:

Reference: PAM motors S.0. 1647AA and 1668RA minor overload operation

These motors can be operated at 10 to 15 amperes above naméplate
rating on either speed without affecting the motor adversely. There

is sufficient mechanical and thermal margin to accommodate these
small increases in load on a continuous basis.

There appears to be significant thermal margin on these machines but

we would have to perform a study to determine the maximum harsepower
.capability on the machines. There is a short term problem with design

program access now but the problem should clear shortly and we will be -
able to quote a study.

10/70°d 2Z:171 06°%7 dB8s 2085H722TS 2062229 "ON 131 EERINEEDE

LBESEPTZTIS 2062219
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2 {1 |
GEN {2AL NOTES
ITACTURER’S WARR QIY ON THIS EQUIPMENT TO BE IN

EQUIPMENT MUST tE INSTALLED IN STRICT ACCORDA
IAWING AND THE ' ETRUCTION BOOK. CCORDANCE

HEAYY INDUSTRY HD7OR DIVISION DOES NO1 HAVE
TY FOR LATERM. XD TORSIONAL CRITICAL SPEED
OF THE INSTALLA.TION. MOTOR DATA NECESSARY T0O
+ STUDIES WILL BF FURNISHED ON REQUEST.

HEAVY INDUSTRY “OTOR DIVISION IS NOT RESPONSIBLE
ON DESIGN. MOTO : JEIGHTS ARE SHOWN AND
REACTIONS NECES Y FOR FOUNDATION DESIGN ARE
+ THIS DRAWING.

DPLAY IS 0.5 Iti |+ TOTAL. A LIMITED END FLOAT TYP
REGUIRED TO LIM * ENDPLAY TO 0.19 INCH. €

IPPLIED BY WESTJ, LHOUSE HEAVY INDUSTRY -‘OTOR
IUNDATION BOLTS, LIFTING BEAMS, SLINGS, "PREADER
-ATING OILS, COUTLINGS AND COUPLING GUA:,S,

AND OGWELS. r

NOT DESIGNED ~*! iAKE ENDTHRUST.

97.1

3l
!

- —1’ '
b } REAR
1 |

S el b

Trp
L 2ul_ 11.50 USABLE
™ " "T7 LGH OF SHAF!
o +.001
! - ’.0'5—[ = 1.7507-000
- - - ; - 9.25 .750__000'§
| .~ MAGNETIC | s 4
5.7 =~ 7| CeNTER A
Gl T =3 INDICATOR —
I
H R
L Lo
<______,;r~) ' | &
' 31.50
; 31,44
| Il
] i
| |
] g |
S U 4 Y
; i
- ’ ‘I$~:< e 11,75

-—|=- .75~ UNC-28 THRU FOR JACA3(?:wo
(4 P LES TOTAL}

AyX CONDUILI

By 0% ST. "7 RTD LEA_ . WITH
OPENING FOR 1 | CONSULT . a0 KNOEKN L3
FOR 2.6 2.5, *% 770 (Lol s

Customer Order No.

Ceneral Order No.

- +q
' r
| ‘ WESTINGHOUSE FLECTRIC CORPORATION
. TRANSMITTAL DATE: 5‘—.2;9—!4/ :
. 336618DA/33663908 CL30900/CL 30901 1657AA/ 1668AA

3hop Crder o,

Customec:

Babcock snd Wilcox

Internountaln Power Project

Lyndal} Utah

Project File 9255.62.3401; Spec. 2003
Steam Cenerator Unit 1 & 2

B & ¥ Contract No. 134-061¢

©.3

B & W P.0. 336601/336622

FOR APPROVAL, TO MAINTAIN SHIPPING
' SCHEDULE, APPROVED DWGS., MUST BE
' RECEIVED BY WESTINGHOUSE ON .
Drawings are in compliance with your speci-
. fied requirements. Drawings "approved” oc

“approved with modifications” auchorize

Westinghouse to proceed with the ranufacture,
modif fcations not in the coatract or modifi-

may
delay.

| eaticas made during or sfter drawing approval
: «sult in a price change and/or shipmanc

FOR CONSTRGUTION
OR INSTALLATION
The equipment shown
on thesa drawing(s)

has been released
for matwfacture, any
modificaticn may
result in price
change or shipment
dulay.

=

Fralal
Spd. Appcoval by:

A\ = Revieed Since
Previous lssue

Send approvala or inquirfes to the Westinghouse office with whom the order is placed.

These prints supersede prints previously provided.

! DLff. Pressure Switch

DRAWINGS
Outline 897F33 REV 06
i Motor Coanertica 7903a32 REV 02
Stator R % ¢ 903402 EV 01
DLff, Pteam. Sw. 1903439 _REV 01
Tach./3peed 3w. 90,408 ALY UL
" Brg. TC's A 790%a3h REV 02
i PAM Switching 7903439 REV Ot
Motor Space Hearers 27458 REV_O1
. Soleplate Details 31456 ]REV 035
. Grouting Detalls 631432 REV 02
" Differ=ntial CT Ratlo 50:1
{ | Motcr Her. Rating 120/240v-10.9/5.5 Amps
o 1 Phase
! . Stator RTD Type 10 0uM, Copper
Brz. TC Type Chromel-Const.
[ DATA
: Efficlency 4/4 Load 6.3/95.8
! (Calculated) 3/4 Load .2/95.
1/2 Load 5794
Pover Factor 4/4 Load 88.5/77
{Calculated) 3/4 Load 86/70
1/2 Load 0/57
Customer Mocor Tag Numbers
XSG3 - MFAN - 2A
XSGB - MFAN - 2B
1 Whera X is the assocliated Units
: Numbers 1 and 2
-
L
| RECCMMINDED INSTRUMENT SETTING DATA
 Statoc RTD ALARM __130°C
. Brg. Hetal TC ALARM 85°C

.35_{uch water

DATA (Calculatad)

Frame Size 800-1800870
Motor Type LLD-CS—-PAM
Eaclosure 0P

Hovsepowver 4000/ 2190

Yolvage £ann -
Full Load Amps 3037183

Hertz 6

Phase 3

Qervice Pactor .0 _

Application frirary Air Faa

id Torque Curve 1-1-81~7-Varaa Closed
Load WK? LB-FT? 152185

Motor WK? LB-FT* 3410 -

Poles 6

RP% 95/897

Rotation Rotational
Ingul. Class 1

Amhient Temp. °C 0

Altitude Fe. %700

Teap. Rise °C 0°C

L.R. Amps 452/736%

Starting Totque 817106
Breakdown/Pull-Out Torque 252%/321%

Accel, Time (100% Volts) 40.3/33.7 secs,
Sound Level 8

Safs Locked Time (85X V)
Accel, Time {85% Volts)

7 dBA at 3 ftr.av,
§.7/92.4

EQ.O/SS.& secs.

' MOTES FOR PATA SHEST

. Froat bearing is insulatad.

2.

approximately 180-220 SSU ac 100°F,

Any metal connectfoa to it must be {nsulaz:d from ic.
Use a good qualicy of rust and oxidatfoa inniditad rurhine oil wich a viezosiey of
Viscosicy indax should not be lesa raan 95,

' 3.  Front Bearing Sire 5.5 x 4,1 011 Capacity 2.2 GCal
Rear Beariag-Drive End Size _5.5 x 4.1 01l Capactey 2.2 Gal
4. The time delay between speed changes must be at least 3 geconds,
1 2. fDCOT 18 mnlpped assembled witn main lead box removed.
:5‘ Mocor to be shipped with customer's half-coupling installed.
7.  Measure the alrgap at 4 places 90° apart. Var‘ation of the minizus and zaxisum airga
from the average 3¢ these values must not be greater than + 10 2. gue
. 8. Alc forake filters ave American Afir Filter disposab!s fibre giass type To service
these filtes«, remove Latake tura boxes, and teplace disposable pad;.
9. Foundatfon Reactions ~— pounds per bolt at :-nter-line of hold-dawn bolt holes:
' Statlc X = Motor Weizht/
Rated Motor Tocque X = Motor Weight/ 4 + 1580
Maxiaum Motor Torque X = Motor Weight/ 4 ¥ 10800
110, With ra::dlvalzagg and frequency (within NEMA 1imifa) at zotor terminals and with
connected load inertia not exceedin 152189 -
Conriied load dneccia s 1b-fe” the following startiag ducy
Motor cold 172 consecutise acaczs
Motor af .peca:ing remwpecatuce 1/1 corsecutive scart, !
Sudsequent starts with motor :urrlngﬂﬁlzlegu stares
20 altul2s apart or with motac staeding becszea s=ares
45 minutes apart
Note: _ The nuaber of starts, The Ist .- ' « "z & .8, fiv,em U
\ -
( L oans e ook § e wich o0 sz fop da - a ¢ "Sedere Revieo
Yoo g e LY.
’. snsrall = ep. .o"a g auppoz- along thefs full leuych end foundation Hel .

| fully «.  .ad " ~dagant v ke
- . > ;

Ve Iwmvel and

& one A8 .

o~
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Westinghouse Heavy Industry Motor Parts Support

. . Center
Electric Corporation 4

Box 185
Round Rock Texas 78680-0185
(512) 388 0116

September 14, 1990

Intermountain Power Service Corp.
Route 1, Box 864

Delta, Utah 84624

Attn: John Christianson

Reference: PAM motors S.0. 16672AA and 1668AA minor overload
operation

Dear Mr. Christianson,

These motors can be operated at 10 to 15 amperes above nameplate
rating on either speed without affecting the motor adversely.
There is sufficient mechanical and thermal margin to accommodate
these small increases in load on a continuous basis.

There appears to be significant thermal margin on these machines
but we would have to perform a study to determine the maximum
horsepower capability on the machines. There is a short term
problem with design program access now but the problem should clear
shortly and we will be able to quote a study.

Regards,

AR

Duane McEachron

DM:jh
HIMSC370
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[//] REQUISITION FOR CAPITAL EQUIPMENT Date_January 22, 1992
Req./PA No_// 66 So b

[XX] PURCHASE AUTHORIZATION FOR EXPENSE ITEMS P.0. No
Vendor

. Terms

Purpose of Materials, Supplies or Services:_To determine the FoB
Ship Vvia

maximum toading capability of the existing PA Fan Motors. Conf. To:

Suggested Vendor Westinghouse Motor Company Account No.

PO Box 277 : Work Order No. 91-97827-00

Round Rock, Texas 78680-0277

Qty funit Description Seller or Unit
Noun Adjective Catalog # Manufacturer Cost Extension
1 lot Perform analysis of the design of the PA Fan Motors provided under 5300 $5300

Westinghouse shop order numbers 1667AA/1668AA to determine the maximum

loading capability. Load capability shall be based on a maximum 80 C

rise with the motor operating at 4700 ft and a 40 C ambient. Maximum

‘ loading shall be given in horsepower for both speeds. Analysis shatl

include all revisions to nameplate information. Expected performance

including efficiency and power factor shall be given at no load, 25%

load, 50% load, and 100 % load. Maximum capability shall be based on

current IEEE, ANSI and NEMA standards. Four copies of the report shall

be provided. Provide test reports from electrically identical motors.

TOTAL ESTIMATED COST $5300
Remarks: //
Delivery requested by [Date] _FEB 21,1992 Originator__Jon P. Christensen;w“)
Dept. Mgr/Supt. Date Station Manager Date Operating Agent Date
' INTERMOUNTAIN POWER SERVICE CORPORATION Form IPSC 9A

FAXED  Descerriad oney T Maze Lisecc \/27_/‘?2,
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5. =2 3.

g1

) Westinghouse
==/ Motor Company

' Quick Service Quotation

10

> pun. . Jahw ChrisTewsen Pages L
Phone (fol) f¢4 - %#4/% Fax_%4920

Confirming verbal quotation to
Ultimate Customer (if resale)

Loree moswonn Lot

09 : 31 AM w* WD MO R COMPANY PO1
o
X ¥ Mark Lidell
++ THE Prefevred Source %,’\ After Market Sales Speciaiiet
: R |
{812) 2655-4141, Ext. 248
P.O. Box 277 WIN 822.7248

Round Rock, TX 78680-0277 FAX 512-244-5600/5512

Your Inquiry No. ___Yez ba/ S22/
OurNeg.No. —R.3232/mc 0/
Shop Order No, ~ZeE€2 44 /106 6§71 7

Date

Dear 8ir,
We are plaased to confirm the verbal quotation made on the above date as follows:
EM Qry. PRICE | TOTAL| DELIVERY
i PRODUCT DESCRIPTION EA. $ DE
i 2-%
. QN I A =
/ / Srupy To Petermmse lax flssgo [3as0 | wee
HE CA-/AGI'T/U O£ e 70 £
' $0.7 JbarsA > /L4 5Al :
e £y me ,59 g/.:?w = Y.
L2 Moy Recifo 7o Llac
Ao B o
CFFCE  prrer wiarket S SIGNATURE / Smm—
or Market Sales zzz é ;'Z' - e

NOTES (1) Quotation expires in 3¢ Days or on notice.
(2) 8hipment quoted |8 based on recaipt of complete information at the factory,
(3) Stock shipmenis are yuoted subject to prior sale
(4) Subject 1o the terms and conditions WMC Seliing Polloy 100.

(5) Terms net 30 from date of invoice.
(8)_Delivery is F.0.B. Shipping Point- FRT/Ppd. and not allowed (billed as actual)
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o1.

=3. 9= o4 : 29 P A< WD MOTOR COMFPANTY

=2 F= FO1 \
| ( &%

Ranswa) Farts & Services

) Westinghouse Mark Lidell
. otor Company ., ... THE Prejerved Sonree ’ After Market Sales Speclalist

Quick Sarvice Quotation ‘ IH-35 & Wastinghouse Rd.  (512) 218-7248

10

222 attn. .

P.O. Box 277 (TB6B0-0277) WIN 822.7248
Round Rock, TX 78881 FAX 512-244.5800/8512

l~1=E NG Ly T e \\"u.a.auﬁ.t

i

Your InquiyNo. _Fau 1~22~92
Jng Christengen  Pages _ | Our Neg. Ne. 012392 me7

Phone (801864 #5414  Fax_4970 Shop Order No, =Ll 828R/ /66 FAH
Confirming verbal quotation to Date

Ultimate Customer ({ resale)

Dear 8ir,
We are pleased to confirm the verbal quotation made on the above date as follows:

fTEM

aTy. PRICE | TOTAL] DELIVERY
PRODUCT DESCRIPTION EA. $

]

3 @ 3
! DVesign Rwuwsos OF The A S240 ~.=:.z'9c;‘x11 Weeks

Qo n Moders To Datermine Mpay,

Ml R Low b Wh Spand.

U“"\:“.‘J ORITryvAaL head Cuvve \s

wr >,

After Market Galos j SIGNATURE ) g i .: :- ﬂ/

NOTES

(1) Quotation expites in SO_ Days or on notics,

{2) Shipment quoted is based on recelpt of complete information at the iactory
(3) Stock shipments are yucted subject to prior sale

(4) Bubject to the terms and conditions WMC Selling Policy 100,

{§) Terma net 30 frem date of involce.

{8) Delivery is F.O.B. Shipping Point- FRT/Ppd. and not aliowed (biiled as actual)
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MOTOR DATA

Customer: INTERMOUNTAIN POWER SERVICE CORP.

Apparatus:  pau NDUCTION MOTOR

Date Prepared: 02-26-98

Customer's Purchase Order: 92-52591
Westinghouse General Order:  XH20246

Westinghouse Motor Co. Shop Order  25155AA

WMC
Westinghouse
Motor Company

Post Office Box 277
Round Rock, Texas 78680-0277

IP12_001894




WESTINGHOUSE MOTOR COMPANY
. ROUND ROCK, TEXAS

WMC ENGINEERING REPORT
WMC-EER-92-002

DATE: February 25, 1992

SUBJECT: Study to determine the maximum loading capability of the
machines supplied earlier on S$.0. 1667AA-1668RAA without
exceeding temperature rise up to ANSI/NEMA Class B.

DISTRIBUTION: J. M. Lidell
R. J. Connolly

ABSTRACT: It has been found that the machines can be uprated from
4000/2100HP 6/8 poles, PAM, 1.0 service factor to
5000/3200HP, 6/8 poles, PAM, 1.15 service factor and can
operate without exceeding the DNSI/NEMA Class B temperature
rise limits.

T .. A,
APPROVED: ' 6030 moJ 7 /{7}“: S. P. Bansal

/47 J. Conomos
anager Advanced Design Engineer

Induction Engineering
ékiézfé" BY: \ %%;%%72ié?/

D. ¥. Kosar
Staff Engineer

APPROVED:

7

M. K. Wen
Manager
Advance Design &
Development Engineering
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WMC-EER-92-002
Page 2

OBJECTIVE:

The purpose of the study was to determine the maximum loading capability
within ANSI/NEMA Standard requirements of Westinghouse Motors supplied -
under shop order 1667AR and 1668AA.

DESCRIPTION OF EXISTING MOTORS

4000/2100 HP, 6600V, 3 PH, 60 HZ, 1195/897 RPM, WP-I enclosure, 1.0

service factor, 80°C rise (by resistance). Frame size 8018, horizontal
induction motor.

Rated Amps 303/186 Efficiency

Starting torque 89/106% Full Load 96.32/95.82%
Pull out torque 252/321% 3/4 Load 96.36/95.52%
Inrush 1953/1352 Amps (643/728%) 1/2 Load 95.63/94.48%

Power Factor:

F.L. 89.2/76.9%
3/4 Load: 87.9/70.5%
1/2 Load 82.8/58.4%2

Machine was designed for 85% reduced voltage start, unloaded start per

Curve # 7-7-81-2 (Revision 2) and driven equipment load inertia 152185
LB-¥T2.,

LOADING CAPABILITY

The machine can be operated at 5000/3200 HP at 6 and 8 pole respectively

at 1.15 service factor without exceeding the NEMA Class B temperature
rise limits.

Expected temperature rise at 5000 HP, 6P speed at 1.0 service factor is
70°C and at 3200 HP, 8P speed at 1.0 service factor 46°C (by resistance)
at an altitude of 4700 ft. For this study it is assumed that machine
will be started unloaded per the earlier load curve #7-7-81-2 (Revision
2) and driven equipment load inertia is 152185 LB-ft2.

Performance data at both the speeds, which includes the nameplate
information is attached. Speed-torque curves and thermal limit curves
at rated voltage and at 90%, 85% reduced voltage start are attached.
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' " WMC-EER-92-002
Page 3

MECHANICAL CONSIDERATION

Many factors are taken into consideration when making a mechanical
design integrity evaluation of electric motors. The basis of this study
is the upgrading from 4000 HP to 5000 HP, 1.15 service factor, which is
a torque function. Therefore, only those features of the motors that
are torque related or dependent have been analyzed. The value of torque
that was used in the calculations was the highest anticipated torque at
any of the operating conditions.

The torque that is developed in the airgap is transmitted to the
foundation through the stator core and to the driven equipment through
the rotor core and shaft. The following were analyzed:

. Foundation Reactions

. Stator Core-to-Frame Attachment
. Rotor Core-to-Shaft Attachment
. Shaft Fabrication Stresses

. Bearing Journal Shear Stress

. Shaft Extension Stresses

The new foundation reactions are given below.

' Foundation Reactions per Bolt

Rated Torque Motor Weight/4 +/- 2,270
Maximum Torque Motor Weight/4 +/- 18,000

CONCLUSION

Temperature rise of stator winding when motor is operating at 5000/3200
HP, S.F. 1.00 is still expected to be within class B. Since rise is
within class B, the thermal life of the insulation will not be reduced
compared to designed (nameplate) life at 80°C rise. Motor can be
operated at 1.15 service factor with temperature rise limits per ANSI.

The calculated stresses in the locations given above have been judged
acceptable for the new horsepower rating.

The foundation should be reviewed for the additional loading created by
the increase in horsepower.

DISCLAIMER

The conclusion of this study is not to be interpreted in any way to
. include warranties or assumption of any responsibilities or liabilities.

IP12_001897




AESTINGAHOUSE

ROUND ROCK,,

[y
C,SMER INTZIMIUNTAIN POWER
CUSTIMER DRp:zR NJ.
APPLICATION Fay
S.3J.2515544

l. RATINSG

MOTOR COMPANY

TEXAS U.S.A.

~--- - DATE - FEB 25,92

G.J. XH20246

JATA FIR WIRLH SERIES, HORIZONTAL, BRACKET TYPE INDUCTION MOTOR

HP 5007 HERT?Z 60 INSUL CLASS F
RPM FL 1193 SERVICE FACTOR 1.15 KVA CODE D
~VOLTS _ 6800 - ¢ RISE € (1.00 SF) sg ~ DUTY CONTINUQUS
AMPS FL 383 @ METHI) RES
P4ASES 3 ¥ AmsrsnT ¢ 42
2. MECHANIZAL
FRAME 8018 BRG Typs SLEEVE END PLAY INCH  0.50
ENCL Typs WP-1 LUBE TYPE SELF MOTOR WK SQ 9576
ROTATION (DDE). 81  wNp. 3r3s 2 LOAD WK SQ 152185
STATOR WT L3S  # ROTOR WT L3S * TITAL WT L3s *

SHAFT =XTENSION S70

* Per outline -
drg 1897F83

i:-§}AiiiN5’P52#jéﬁ&iéév— NOMINAL,

——— —— 0 100% voLTS

TEMPZRATURE 752 43C
AMPS (LR) 1946 1953
AMPS (LR) B4 .512 513
POWER FACTOR e 16.4 15.9
START TIRQUE 4 712 71
EULLfUP_IJRQUE_X 1211
ACCELERATION S=¢ 40.4
SAFZ LAcZk .. .SEC  FROM HOT 40.5

AT 100% voLTs:
EQLLQJT‘IDRQUEHKﬁi‘ZOZ“

« EFFICIZENCY - NOMINAL

-3JAD % 115 100
SFFICIENCY % 96.11 .. 96.33

> PUOWER FACTOR - NIMINAL

.JAD
JOWER FACTOR
TaX <KvaAzr = 7

115 1
33.2 3
7 MAX € 2.8

€ o8 N

VALUES WITH (%) ARE GUARANTEED

- 90% VILTS B5% VOLTS
40C 40C
1724 1612
453 424
15.6 15.4
55 48
55 .. 48
56.7 69.5
51.8 59.3
75 50 2s
96.49 96.156 A4, 0%
75 30 2¢ No Lood.
291 35-1 s .Y
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MESTIVGHDUSS YOTOR CZOMPANY

ROUND ROCK, TEXAS U.S.A.

,YJMCR INTERIMJUNTAIN POWER
CUST3MER 2RDER N3.
APPLICATION FAN

S.J.2315544 : S.J. X420246

— DATE - FEB 25,92

OATA FOR WIRLD SERIES, HORIZJNTAL, BRACKET TYPE INDUCTION MOTOR

1. RATING
HP 3200 HERTZ 6D INSUL CLASS £
RPM FL 395 SERVICE FACTOR 1.15 KVA CODE E
~VALTS . 6500 . RISE_C (1.00 SF)  8p . DUTY CONTINUGUS
AMPS FL 255 METHODY RES
PHASES 3 AMBIENT ¢ 40
2. MECHANIZAL
CFRAME 8013 8Rrg Tyee SLEEVE  END PLAY INCH  0.50
ENCL Type WP LUBS TypE SELF MOTOR WK SQ 9576
ROTATION (GDE) B8] NO. BRGS o 2 LOAD WK SQ 152185
STATIR WT L3S ROTOR WT LSS x TOTAL WT L8S *

SHAFT EXTENSION s70

. * Per outline '
drg 1897F83

3. STARTING PSIFIRMANCE - NOMINAL, VALUES WITH (%) ARE GUARANTEED

e - -~ 100Z_VOLTS _____ 90% VOLTS - 85% VOLTS -
TﬂMPCQATU?~ 75C 40C 40C 40C
AMPS (LR) 1348 1352 1193 1115
AMPS (LR) 7% 509 . 511 - .. 451 422
POWER FACTO3R % 15.1 14.7 l4.4 14.2
START TORGQUE A T1 70 55 48
_PULL-JRWIJRQUE_Z,WHMW471 —10 _____ _ 55 , ; 438
ACCELERATION 53¢ 33.5 46.0 55.6
SAFE L3J3IK  3gC FROM HOT 83.7 - 81.2 93.0

AT 100% voLTS:
~PULLOUT_TORQUE % = 211

*e CSFFICIENCY = NOMINAL - —
L3AD k4 115 100 75 50 (2}
EFFICIENCY % 75413 .26.3D . 96.36 95.89 44.49

bo PIAZR FALTIR - MIMINAL

LAz ; 115 102 75 50 25 NS Load
PO FACT22 7 32,7 31.9 79.1 72.9 44,3 3¢
MAX VAL = s ALK ':1\_ 3.;:. = 34,4 ;
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INDUCTION MOTOR STARTING CHRRACTERISTICS

LINE VOLTAGE

AT 100Z

(CALCULATED)

BANSAL

ENGINEER

POWER

(NTERMOUNTAIN

CUSTOMER

NEG 25155AR

HP

a3

(FLJ 118

RPM

POLES 6

514

HZ 60
LOCK AMPS(Y)

3
LOCK TORQUE(Z)

PH

6600
AMPS 380

VOLTS

5000

12CC

(SYN)

RPM

|
l_

PF 0.89
FL TORQUE(LB-

71

8018
PRIMARY AIR

9576 FRAME

MOTOR WK2(LB-FT2)

152185

LOAD WKELB-FT2)

APPLICATION

+0RD CURVE IVC CLOSED

FAN

- &
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INDUCTION MOTOR STARTING CHARACTERISTICS

(CALCULATED)

LINE VOLTARGE

/A

90

AT

BANSAL

ENGINEER

POWER

RMOUNTAIN

~
~

INT

CUSTOMER
NEG

25155AA

1193

(FL)
RPM (SYN)

RPM

POLES 6

454

6600

VOLTS

HP 5000

1208

LOCK AMPS(Z)

LDCK TORGUE(Y)

FL AMPS 380

.88

F
FL TORQUE(L

55

°2023

~
<

-FT)

8018
PRIMARY AIR

9576 FRAME

MBTOR WK2(LB-FT?)

—

[aN)

-t

LOAD WK LB-FT?)

FAanN

APPLICATION

CLOSED

LOAD CURVE IVC
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. T'LME - CURRENT AND THERMAL LIMIT CURVES

. CUSTBMER: INTERMOUNTAIN POWER ENGINEER: BANSAL
MOO llllll I T T - r=—==-=- T-—=== Ny T mem s r—=--=73
. ) “ ” “ RUNNING OVERLORAD
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) INTERMOUNTAIN POWER SERYICE CORPORATION

File: 01.12.02
43.5802

September 27, 1990

Lou Krieger Associates .
700D Billings St.
Aurora, CO 80011

Dear Mr. Krieger:

Intermountain Power Project Primary Air Fan Testing

We are conducting performance testing on the primary air fans
manufactured by Westinghouse, Sturtevant Division for the
Intermountain Power Project We would appreciate your providing us
with technical assistance in developing and completlng the
required fan test procedures.

‘ Preliminary testing of the primary air fans indicates substantial
differences between the calculated performance of these fans and

the actual performance. We are sending copies of these initial
tests for your review and comment.
Please have the appropriate people review the enclosed information
and contact us as soon as possible in order to arrange a testing
schedule. If you need further information, please contact
Jon Christensen at (801) 864-4414, Extension 6481.

Sincerely,

EK—L —
Dennis K. Killiah \J KH )Ek
Superintendent of Technical Services
Jg‘CéCJHN:jp JHM -—'Q:L“

Attachment \J()CL
cc: S. Gale Chapman

Brush Wellman Road, Delta, Utah / Mailing Address: Rt. 1, Box 864, Delta, Utah 84624 / Telephone: (801) 864-4414 / FAX: (801) 864-4970
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Howden Sirocco, Ine.
Ona Waestinghouse Plaza
Boston, MA 02136

(617) 361-3700

Fax (817) 920-1350

LOU KRIEGER ASSC ats11-91 14:23 F.82
; Howdan Siroceo, Inc.
HOWDEN Fiuid Drive Service
) Gyrol Division
SIROCCO 8111 Tlraman Avaﬁr:uo
Dearbarn, Mi 481
INC. (313) 831-4000

Fax {313) §31-4484

Technical Service
and
Field Labor Rates .
(Domestic)

Howden Siocco inc (H.5.1.) maintains a stalt
of compatent, trainad machanical sarvice reg-
presantatives anc fieid service englnesrs for the

Form TS01 Rev. 10/88
Subject 1o Change Without Notice
— Unigss otherwisw ayrded, the coat of travel ping costa of rental aquipment not spacitled
will be blllad as per the Travel Rate Sched- will be provided. No other receipts will be
ule herein, provided.
— Capies of time sheets signed by the custo-  — Invoiced prices will be thosa in affact at the

purpose of furnishing technical direction and
advice during .- staltetion, &tart-up, testing
normal maintenarce, inspection and rapair of
tigld erectad fans, fiuld drivas and asaociatad
machanical accessories,

Services are offered v the following catego-
rigs;
Fleld Lubor can be provided on & firm price
basis or on a dally hasis dependant on cus-
tomer raquirements. For guidance, tha ap-
plicable daily rates 8re provided in the Dally
Rata Schadule which foilows.

Machenical Service represantatives provide
tochnical assistance to customsr parsonnel
or provide tha technical direction and super-
vision of labar supplied by H.S.1. during all
phases of the contractad work,

Engineer Servicas are providad by qualified
angineers with the capability to parform total
system analysis u8 well as the diagnosls of
unusual timld difficulties.

Dally Rates

The fotlowing daily rates apply in the Cont.
nantal United Siates, Hawail, or Alaska.

— Unless otherwise agreed in writleg le.g.
shift work}, & normal working day is B 00
am to 500 ¢ m, dunng whick time the
appropriate rate for Monday hrough Friday,
Saturday of Sunday will ba charged. An
allowance for l.achtime will ba made.

— All hours worked iri eacess of a normal
warkday wilt bo charged at the stated rates

— Alf travel tima will be charged at the Munday
through Friday basic .1 overlima rate s
detarmined by the actus: bma of travel

= The total oal'y rates inglude wages o salaiy,
Soc! Securty and Wors ar & Compensatiin.

—Normal Hy'ng axpansor and losal franspor-
tatlon are Su- 63 Lnter T ownd riponsss
Per Diam.”

— The minimum charga for any day or parnt
day wurhid Shall be 7 hayre at tho e
appropriata to the day of the weak and ha
time of day durng whizh work wes 1ons
pius living exoansas. travei t o8B v * -
ment rant. -

mer's represantative and raceipts for ship- time service Is rendered.

Daily Rate Schadule
U.S. Dollars
Living
Fleld Machanical Enginest Expenset
Labor fervice Service Par Diem

Manday through Friday
Par 8-hour working day 425 526 880 125
Per haur in excess of 8 13 a5 105

Saturday
Per B-hour working day a10 7656 o715 126
Par hour In axcass of B a5 125 140

Suntiay & Natlonal Holidsy
Per 8-hour day 788 870 1260 125
Par hour in exceas of B 85 125 140

Layover Tima — No work

Periormed {Par Day)
Monday through Friduy 425 525 680 125

Saturday, Sunday & National Hollday 180 a35 276 125

Travel Rate Schedule

The travel rates listed are one way from haadquarters to the jobaite, and will be added to the
apptopriate daily rates on the day travel occurs.

FANS
ZONE 1 —Maina, New Hampshire, vermont, Massachusetis,

Ahade (sland and Connacticut $110 aach way
ZONE 2 — All other states east of the Miss{saippl River $240 vach way
ZOE 3— Ali othar states west ot tha Misslissippi Rivar

(including the Commenwealth of Puerto Rico) $480 each way
FLU J DRIVES
ZONE 1 —Michigan, Ohio and indiana $11C aact way
ZONE 2 — All other states east of and including Minnesota,

fowa, Missouri, Arkansas and Louisiana $2¢0 gach way
ZCINE 3 - All othar states west o and including N Dakota,

8. Dakota, Nebraska, Oklanoma, Texas $4:20 much way

{including the Commonwaaith of Puerio Rico)

Rantal Equipment

Trg fo lowing duily charges apply to squament reQuired in gonnaction wits r.oanal sarvice.
Tranapeutation expanses wilt be involced & cost
Clactrose siib 1 ing ipup 't $720/ 5ay
R YRTPRLY TN L g Tor bt gL ol

o — - - “u e —

IP12_001912




& 3833c6813a

————
- - ‘ -
Terms

The prica does not include any Fedaral, state
or local property taxes, licanse {ees, privilege,
sales, use, axcise, gross receipts, value added
ot other like taxas which may now or hergafter
be applicable 10, massured by or imposed
upan or with respect t¢ e transaction, the
property, is sale, ita val e or 116 use, or any
sarvices parformed i corngotion tharawith
Suceh taxes ara for the ac.. L of the Jurchaser
and the purchaser Agrees .3 pay of 1eimburse
ANy Bush tax0s whiah w & b or s contraziers
or supphers are ragu: ed ' fay

Terma of Paymant

Payment 13 dua and payable net within thirty
(30} days trom the date of each inwvaice.

If paymants arg n,, nade 0 agoordance ath
thesa tarms, a sery s ~harge zhall, without
prejudice to the riget  Howdaa Syoces Inc
for immediate paynse: be added 10 tre ac-
count of tha purchaser in an amount aguai to
the lassar of 1 1 '2% 1er month an the unpaid
balances or that rate if less which shall not
violate any law of reguiaton,

Wartanty
et v ety Tor & periaa of
PRI v &t oate 0f servies pur-
wart - wv o rr g The tachnical
Yt Seo-nce Parsannel
FTaE S T WRTATLY 18
B A S OPOn
N R » e andl prove
P | rasull of
Sefa 1 ONA y&al
atlpr oy, a2l o be
COMPELE St oo owlan
notice t v f e, ue e b b 3l Sl
HOP AR o Ty . 1Blan 2 apiace ¢ o,
factory 1 » o4 Car ity the damaged pac s
diractiv 1'% eu o sach defactive feohncy
assistarve b, . skalty for aefective [
cluding "« 'gs 0 . " aical assslance shall
IN NG Lhse ca e ek el rpnganng OF AP

piying saLv A g0 tooetner with tach-
nical assirta co for oe onstallatior of such
repair or fpiacamgr  MAng A C o re Ba, 8-
tion ot sai0 oné yun 0 sack Dabilty she!! e
minate H S ! shat 1 e ame o Boy g or
injury tc parsoas ur o aperty (nchuding the
aquipment narailad) causad n whole or 0
part (A} by cutipga. | §Mpoyses, coniac-
tors, Or thaw ar plcrpas agecds o sud-on
tractars, {8) cy fadure te vbserva e 1.8 1 e~
vice Personnel nstinerion, 37 oy jalare or
malfunctioning of any ‘eois. squipment, tec'-
itios Or davices not jusroshad by H &L, W (D)
by failure ¢f equinrme: the -astallatiy
which was nal cbsarved or approved oy ne
H 5., Servica Parao: g, and B eCHRaEr 4p-ass
to save K531 harmiess irom any such liatiily.

The purchaser =hat without o5t to = -t
provide access t the work v cigasser \hiag
rameving, 10plaong & EBNEIRIIINY ANy 8 -
ment, materials or structures 1t fhe exiant
necessary (& parnit .2 . W carfors e war
ranty obhigatiang

All waranty wors wol ;¢ ST et a0 o
gla-shift, siraghtdi* e wnsa Mo oSay iy
Friday. i e Bu6. & DUrGHiasts 16.uasis
corraction Lf warrkr ABMS on BN Qvery me
schadule, the prem .. o LLrtion ol o uve
time shall be (0 1h8 oiLnBSEr § & ~ouns

The remedies provi
chaser's sole remedis
10 comply with its o
any nonconformity i

Lo KRIEGER ASSC

Hed above ara the pur-
s for any fadure of H S,
bhligatians Corraction of
h the manner and for the

periods of tme provi
completa. fuifilimen
H.5.1., whether the ¢l
based on contract,
gence) or otherwise
cut of the sarvices
hereunder.

ad above shall constitute
of all tha habiities of
imsg of the purchaser are
in tort (including negit-
ith respect 1o or arising
r rental itemns furnished

THF AROVE WARRANTIES ARE EXCLUSIVE
AND IN LIEU OF AUL OTHER WARRANTIES
EXPRESSED OR IMPLIED INCLUDING WAR-
RANTIES OF MERCHANTABILITY OR FIT-
NESS FOR PURPQOSE.

tn no event shalt H.8.1, be liable for incidental,
consequential or spdcial damages whatsoever,

Canceliation

Unlegs otharwise ag
ia required 1o cance
minimum sharge o
appticable) will be

reed, 72 hours notification
any service schaduled A
two days plus travel (it
ade for servica which is

cancailed without 72 hours notice.

Force Majeure

Howden Sirecco Inc, shall not be liebls for
faliure to perform of for delay in parformance
dus o inclament weather, fire, flood, strike or

nther lakor difficul
governmental auth.
rist, sabotage, amb,
 pelgy $hortage, w

, act of God, act of any
rity or of the purchaser,
argo, car shortage, fuel or
rock or delay in tranapor-

“atice,, maer equipment breakdown, nability
to obtain necessary| |abor, materials, or manu-
facturing facilities from usual sources or dus
&y any caubss bayont its reasonabls comrol,

in the avent of delgy In performance dua to
ary SJch cause, the date of deliver. or time
for completion will be extended by a pariad of
tme. mutually acgeptable by both partias.
taasonably necessary to overcomse the ehect
of guch delay and the purchaser shall be billed
for any additional| costs resulting fram the
falay

~imitation of Liabli

riowden Sirocco Inc., its employass, agents,
cantraciors, suppligrs of any tier, shall not be
tiable in contracy, Inltort (in¢luding negligence).
ar otherwite for anly special. indlrant  neidan-
ia! rvoonseguantial damages whatsceyer in-
ciud-ng, but not Iinited to, loss of profits or
revanue loss of use of equipment or power
syxtem sost of capitai, cost of purchasea ne
raplacement powél Of temporary equipment
adher of 2ostomeds of the purehaser or dam-
Aye 0F 1088 o proppriy or aquipment

te grmadias of the purchaser set farth here
doewa-g and the otal habvity of Howden
vaeco i, i8 epployees. ageris Conirac
. oard soppiers of any tier with respsct Lo
e LOrac: or anything doné in connection
e ih woce us fho perlopoantd o brsach
e G0 ~trgm thelmanafacture. saie Jeheory

3
i
4
"
-

hC LR i Biwe f techaical diracto y of ingtal
i A cerange or technaleal diracrion of
ST IV TR S TOT TN LY T VL TR I T L
NE AR Pt Y A, 1 whe-
e 0 SO0 s, 00 gy i BOCE),
a0 liwdiwisd &nal Aanemr e 8 56t
gt g by

g1-11-91 14:24 F.B83

Indemniication

H.8.1. shall, subjact to the provision gntitled
Limitation of Liability, indemnity And sava the
purchaser harmlass ffom but only from claims
of third partias for physical damage to property
and personal injury, including death, ocgur-
ring during the pertormance of the work here-
under on the pramises of the purchaser and
resulting diractly and solely from the nagli-
gence of the smployses of H 5.1. WHILE EN-
GAGED IN SUCH WORK. HS.L shall, with
regpect 10 such work, comply with the provi-
sions of tha applicable Waorker's Compensa-
tion Act,

Rigk of Loss and \nsurance

Risk ot loss or damage to the purchaser's
equipment ghall remain with the purchaser at
all timas during the perfarmance of work here-
under. Risk of loas or damage to any aquip-
ment or material furnished by H.8.1. under the
contract shall pass to the purchaser FQ B
point of shipment. If the purchaser procures
or has procured property damage insurance
applicabie to occurrances at the project site,
the purchaser uhall obtain 8 waiver by the in-
surers of all subragation nghty against HS 1,

Additional Conditions Appicabla to
Equipment Rental

in the event Howden Sirocco Inc rants apecial
tools, Instrumants or squlpment directly 1o the
purchasar, the following conditions shall apply'

1. Liabllily

The purchaser ghall be solely responsible
for the repair or raplacement of rontad
jtems damaged or lost while in his posses
gion or In raturn shipment Ne adesation
or modification of rentag item- < permitted
without 1 S 1.'s wrilten consent b 5 | agsumes
no respensibitity for the appurains o uge
of the itemg on the purchaser & Y. pment
and tha purchaser shall ingam ity and rald
H.5.1. harmieas for any prupertv damags
or parsonal injury resulting therelriam

1. Delivery
Delivery shall be made F .0 B pain of ship-
ment Shipment wil. b8 +ada vis mbans
specified by the purcnaser and ! the pur-
chaser's axpanse

3. Rents’ Period
rMowden Birociy IRC rasarves the right te
isrininAte By rental agreamant upon writ
ten notics lo the purchser

Tarmination

Any grasr or contract may be terunutad 1Of
Conveniance by tha purchasar - ty Qi weitten
rolce 1o 8.0 Furchaser's abligation wdl ba
hmited 1o re:mhursamant ol H S ' o¢ all costs
NGUITBU Ly ‘L 1ne date of race.pt o -
t.on notification plus B negotiates peo:
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HOWDEN SIROCCO

Howden Sirocco Inc.

Represented By:

Lou Krieger Associates

700 Billings Street, Unit D

Aurora, Colorado 80011

Telephone (303) 366-3500 FAX No. (303) 366-0130

January 16, 1991

Intermountain Power Service Corp.
Box 864
Delta, UT 84624

Attn: Mr. Jon Christensen

Subject: P.A. Fan Testing
Your # Later
Our #BF60/91948

Dear Jon:

This is to acknowledge your subject order for Howden
Sirocco, Inc.'s assistance in testing of your Primary Air
fans/systems.

Prior to the actual testing a pre-test inspection is in
order and Mr. Cecil Ireland of the Company's Engineering
Department will be on-site morning of Tuesday February 12,
1991.

His inspection will include:

a. Examination of both inlet vane assemblies to
ensure that vanes are correctly adjusted, that
they open fully, and that they are all at the
same angle. The vanes will be stroked and the
external linkage will be marked in such a way
that, when closed again, the actual vane
position will be known.

b. Examination of the wheel-to-inlet clearances
and alignments to ensure that they are within
acceptable limits.

c. Appraisal of the inlet traverse location and
other test port locations, to ensure that they
follow good practice and to ensure that
readings are not affected by internal
obstructions upstream, such as bracing,
expansion joints, etc.

American Blower® Gyrol Fluid Drives® Sirocco® Sturtevant®
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d. Check generally around inlet boxes, housing
and evase to ensure that they are as they
should be with no obstructions or other faults.

e. Check some leading dimensions on wheel, inlet,
and housing.

f. Study duct system upstream and downstream of
fan.

Following these inspection procedures time will be taken to
meet with yourselves and discuss any problems found on the
fan as well as test procedures, instrumentation, review of
results already obtained and any other matters of mutual
concern.

It should be noted this pre-test inspection is considered to
be standard procedure when there is some "mystery" fan
performance problem and should not be taken to suggest that
we consider the prior testing as incorrect.

Please contact me if anything additional is desired on the
above.

Sincerely,

/

/) .

i/

.
WY Krieger

LWK/rm

cc: Cecil Ireland/HSI/Hyde Park
Steve Thayer/HSI/Hyde Park
John McLaughlin/HSI/Hyde Park
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HOWDEN SIROCCO

Howden Sirocco Inc.

One Westinghouse Plaza, Suite 300
Hyde Park, MA 02136

Telephone (617) 361-3700

Fax (617) 361-0493

A Howden Group Company

March 8, 1991

Mr., Jon P. Christensen, P.E.

Intermountain Power Service Corporation
Route 1 Box 864
Delta, Utah 84624

Subject: I.P.P. - PA Fan Performance

Dear Jon:

We send herewith our report on the visit and fan inspection carried out
February 12, 1991.

If you have comments or further questions, please let us know.

Sincerely,

Loeill donilbad_
Cecil IreIEﬁa—~”~—“—_————“_—Q”

CI/srm-0643E

cc: L. Kreiger - Aurora, Colorado
J. McLaughlin - Aurora, Colorado

Enclosures:

American Biower® Gyrol Fluid Drives® Sirocco® Sturtevant®
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INTERMOUNTAIN POWER PROJECT
PERFORMANCE OF 120" 2300 SERIES P.A. FANS
REPORT ON PRE-TEST VISIT TO SITE FEBRUARY 12, 1991

INTRODUCTION

Normal operation for the PA fans in this plant is two fans per unit running at
897 RPM, with inlet vane control. However, if one fan goes out, the other
switches to 1194 RPM and supplies both sides to maintain 60% boiler load.

In fact, the single-fan high+speed mode is not able to maintain 60% boiler
load without seriously over-amping the 4,000 BHP motor. I.P.S.C. has carried
out fan tests which suggest the fan performance is down while the power is
high. I.P.S.C. recently asked H.S.I. to participate in analyzing the results
and in establishing a further program of testing to identify and solve the
problem. Accordingly, the writer travelled to site February 12, 1991 to look
at the installation generally, and to inspect the two fans on Unit #2 which
was on outage. :

PA FAN INSPECTION

The fans are clean and in good condition, but some adjustments are necessary.

#2 A FAN:

The aluminum inlet throats are too far into the wheel. They overlap by 0.50"
to 0.625" whereas the drawing calls for 0.12" + .06. This axial alignment is
very critical for optimum performance. The throats are bolted to the inlet
cones, using elongated holes and there appeared to be plenty of room to
withdraw the throats to the ¢orrect position. When withdrawn, the radial
clearance between the throatitip and the inner diameter of the wheel side
sheets should be approximately .15" to .20" all around. If the throat is very
close to (or rubbing) the wheel, the main cone mounting flange in the inlet
box must be loosened and repositioned.

Also, on this fan, the inlet vanes do not open fully. The outboard side
should open a further 5° to 10° and the motor side should open a further

15° to 20°. The individual vane positions on each side are all fairly
uniform, so the correction should be made by adjusting the main link at each
side and possibly also the center 1link from the actuator. To ensure that the
vanes reach full-open it is necessary to go into the inlet boxes and visually
check the line of the vane against the shaft center.

#2 B FAN:

Both inlet throats on this fan must also be repositioned. They presently
overlap the wheel by .60" to 1.00". The inlet vanes on both sides of #2B fan
do open fully and no further' adjustment is required.

On both fans there were signs of some leakage past the inlet mounting flange -

from the housing back into the inlet box; the amount is considered very small
and requires no action at this stage.

IP12_001917
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Some dimensional checks were made on wheels and housings and these are in
agreement with drawings.

DISCUSSION

It is difficult to quantify the effect on fan performance due to the inlet
throats, but we estimate they may reduce fan efficiency by between 8% and
18%. Adjusting the vanes on #2A fan will also allow more output at low-speed
operation.

Unit #1 is scheduled for a three week outage starting March 23. I.P.S.C.
personnel are aware of what to look for on the fans and inlet vanes. If
adjustments are required, these will be made during first week April with a
H.S.I. serviceman present. Following this further tests will be done - the
low speed test on both fans during the daytime, with inlet vanes full open on
the fan being tested, and the high speed test on one fan being done at night.

The location of the 16 X 4 inlet box traverse is good and should give the
volume + 3 or 4%. With the existing test ports only a straight probe can be
used - either a 3-hole probe or a reverse-flow 'S' type pitot tube, In either
case the probe should be accurately calibrated. The flow should be basically
straight at this location so an 'S' pitot tube would be acceptable. Static
pressure and air temperature should be measured at inlet reverse and at a few
points at the outlet traverse location. A VP traverse at outlet is not as
reliable and is not necessary. Fan speed should be measured by reliable
strobe or optical pick-up. Ambient barometer and wet and dry temperatures
should be recorded for density. Power for the PA fans is tied into the
variable frequency supply for the I.D. fan and I.P.S.C. uses a Dranetz 808
Power Analyser for test measurements.

It would be very helpful if I.P.S.C. would mark the vane operating mechanisms
on the two fans on Unit #1 when the vanes are truly in full open position
(after any adustments); also mark for control room positions of 50% and 75%.
This is necessary in order to have a reasonably good idea of the actual vane
position during the tests.

Some discussion took place regarding the probable change in system which a fan
will see when on the single-fan high-speed mode. There is reason to think
that the fan will be working much further to the right on its curve and as a
result will absorb much more power. However, the upcoming tests will clarify
this point. ‘

I.D. FAN INSPECTION

I.P.S.C. also requested an inspection of the #2 I.D, fans to check whether
there was any significant abrasion taking place. Fans B and D were inspected
and found to be very clean. There was no dust build-up in bottom of inlet
boxes or on the wheels or housings. Blade noses and top surfaces were well
polished, but original grind:marks could still be picked up everywhere. Bolt
heads were polished, but there was no loss of metal,

W. C. Ireland ZM&\/ ;J'
/

WCI/srm-0643E
el & :?/
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HOWDEN SIROCCO
. Howden Sireceo Inc.

One Weshnghoura Plaza, Suite 300
Hyde Park, MA 02138

Tolephone (R17) 361-3700

Fax (617) 361-0493

A Howden Group Company

March 28, 1991

Mr. James Nelson

Intermountain Power Serviece Corporation
Route 1 Box 864

Delta, Utah 84624

Subject: Intermountaln Power Project
Upcoming Testa On #1 Unit PA Fans

Introductlion
Inspection of PA Fans on #2 Unit showed that inlets and inlet vanes reéuire

some adjustment before the fans can be expected to give their rated output,
During the present outage on #1 Unit the game ingpection and, if neceasary,

adjustments will be made, following which it is planned to re-test the fans on
. #1 Unic,
Purpogse Of The Tests

L To eatablish the performance of each fan at 897 RPM, Volume should
be accurate + 3% to 4% and pressure + 2% to 3%. Power supply is of
special waveform and IPSC is using what it believes 1a a suitable
power analyzer. Howden Sirocco is not expert in power measurement,.
I1f there is a seriocus fan problem this test will show it.

2) To establish the performance of one fan at 1184 RPM. Tolerances will
be the same as for the low speed tests, The position of the Inlet
vanes will be known fairly accurately and if there is a serious fan
problem at this speed, this test will show it. Since the {idea of the
high speed is to be able to maintain reasonable boller load with only
one fan, H.5.I. feel that the most representative test would be to
reduce hoiler load and run with one fan only. This would show what
the system calla for under such conditions and also would show
whether the fan and motor have been torrectly specified,

If thig is not possible the test can be run with the other fan on low
apeed. This should still show whether there is a seriocus fan
problem, but it will be operating on a different system line and the
vanes will be in a more clesed position, whereas the best test of a
fan is with the vanes as much open as posgible.

Amencan 8 pwort Gyr. Foow ot oot gyt s
C0°d TZ00N 22:pT TR*ET JBY ] ] - COMITOJ204I5 N3AmoH
GEATIQLLTS
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Mr. James Nelson
Page Two
. March 28, 1991

Test Detalls And Instrumentation

Each test should take 2 to 2-1/2 hours. Boiler load should be ateady before
starting the test and be held steady during the test. On the low speed tests
the fan under test ghould have vanes 100% open If possible, The other fan can
be adjusted as required. Volume 1s obtained from an inlet box traverse.
H.5.,I. will uge an 'S’ type calibrated pitot tube. H.S5.I. will provide all
ingtrumentation except for power measurement. If there is doubt about any
aspect of a test, it will be repeated, The same remarks apply to both low
speed and high speed teats except that the inlet vanes cannot be opened to
100% for the high speed test. The fan was selected for this condition with
the vanes approximately 60% open,

Manpower And Cost For Test

Normally such teats would have a two man crew from H.S§,I. However, IPSC has
personnel familiar with testing who will be available to help, so H.S5,I, will
provide one man in this case. The coat given below Includes one day travel
each way, two days (and 1 night) on aite, two days technical work and
preparation before teat, four days analysis and report preparation after test,
plus all expenses.

Total cost for the viait, based on our preaent standard rates $8,750,00.
. ($9,780 {if weekend included.)

General

If you have further gquestiona, please let us know. We have discusaed the
adjustments to the fans with our serviceman Chester Searle who will be on site
April 2, 1991.

Regarding stroking the inlet vanes and marking at the actuator, we are also
requesting a template of the actual vane pogition corresponding to the
external markings, Further guidance on thig will be sent to you early next
week, This is so we know the exact vane position (+ zay 3%) during test,.

We want to assure you that we belleve we are moving along the right path
towards understanding and solving your problem. We have to have rellable
results (after adjusting the fans) before going on to the next stage. The
upcoming teats should go a long way towards answering present dqueatlons.
Sincerely,

Gl Jrdiond

Cecll Ireland

CI/arm-0674E

cc: Messrs, 8, Thayer - Hyde Park, MA
. L. Krieger - Aurora, €0
J. MelLaughlin - Aurora, i
E0°d TTOON 29T TI6° 57 48y ] A T3 It C O s NIAMOH

SILTY9RLTS
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- FROM: " W.C. Ireland : DATE: -
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" DEPT: Engineering
Hyde Park, MA 02136 _ , —
. _  TEL: (617) 361-3700 EXT-239 FAX: (6b17) 361-0493
TO FAX #: /- 8Ol - 564 - 4770 PAGE 1 OF _|
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" HOWDEN SIROCCO

Howden §lrooco Inc,

(Ine Weshinghoudo Plaza, Sute 300
Hyde Park. MA 02146

Teisphore (61/) 361-3700

Fax (A1 7) J81.049)

A Howden Group Company

March 28, 1991

Mr. James Nelson

Intermountain Power Service Corporation
Route 1 Box 864

Delta, Utah 84624

Subjeect: Intermountain Power Project
Upcoming Tests On #1 Unlt PA Pans
Introduction

Inspection of PA Fanas on #2 Unit showed that inlets and inlet vanes require
some adjuatment before the fans can he expected to glve their rated output.

. During the present outage on #1 Unit the sama inspection and, if necessary,
ad justments will be made, following which it is planned to re-test the fans on
#1 Unit,

Purpose Of The Teats

1) To establish the parformance of each fan at 897 RPM. Volume should
be accurate + 3% to 4% and pressure 3 2% to 3X, Power supply i3 of
special waveform and IPSC is using what it believeas is a suitable
power analyzar. Howden S$iroccco is not expert in power measurement,
If there is & serious fan problem thia teat will show it,

2) To establish the performance of one fan at 1194 RPM. Tolerancea will
be the same as for the low speed tests, The posltion of the inlet
vanes will be known fairly accurately and if there is a serious fan
problem at thia speed, this test will show it., Since the idea of the
high speed {s to be able to maintain reasonable boller load with only
one fan, H,5.I, feel that the most representative test would be to
reduce boiler load and run with one fan only, Thia would show what
the system calls for under auch c¢onditlona and also would show
whether the fan and motor hav: baen correctly specified.

Tf this 1s not posslble the teat can be run with the other fan on low
speed. This should atill show whether there iz a serioua fan
problem, but it will be operating on a different system line and the
vanes will ba in a more closed position, whereas the hest test of a
. fan ia with the vanes as much open as possible.

Foeaar G e Gyrot Fluid Drvos?® Ben o X s 1, iovant®

Tt T Okl T 2T T 8O al : Y ITTAAITTAY ML TITY ) EALTEANTIAMITIS MTAMMmNI

IP12_001925




& J@6IZecp13@ LOU KRIEGER RSSC B85-,24-91 11:89 P.B3

Mr. Jamaa Nelscn
Page Two
March 28, 1991

Teat Details And Instrupentation

Fach test should take 2 to 2+1/2 houra. Boiler load should be steady bhefore
atarting the test and be held ateady during tha test. On the low speed tests
the fan under teat should have vanes 100X open if posaible. Tha other fan can
be adjusted a8 required. Volume ls obtained from an inlat box traverse.
H.83.I. will uae an 'S' type calibrated pitot tube. H,8,I, will provide ail
instrumentation except for power meagurement, If there ia doubt about any
agpect of & test, {t will be repeated, The gsame remarks apply to both low
speed and high speed testas except that the Inlet vanes camnot be opened to
100% for the high apeed test, The fan was selectad for this conditlon with
the vanes approximately 60X open.

Manpower And Coat For Test

Normally such tests would have a two man crew from H,$.I., However, IPSC haa
personnel familisr with testing who will ba available to help, so #.8.I, will
provide one man {n this case. The cost given below includea one day travel
each way, two days {and 1 night) on site, twoe days technical work and
preparation hefore teat, four days analysie and raport preparation after test,
plus all expenses,

Total coat for the visit, based on our present standard rates §8,750.00,
($9,780 1f weekend included,)

General

If you have further questiona, please let us know, We have discussed the
adjuatments to the fans with our serviceman Chester Searle who will be on aite
April 2, 1991,

Regarding stroking the inlet vanes and marking at the accuator, wa are also
requesting a template of the actual vane poaition correasponding to the
external markinga, Further guidance on this will be gent to you early next
week., This 18 8o we know the exact vane poaition (1 asy 3IX) during test,

We want to asaure you that we helieve we are moving along the right path
towards understanding and solving your problem, We have to have reliable
results (after adjusting the fana) bhefore going on to the next stage. The
upcoming teats should go a long way towarda anawering present questions.

Sincerely,

ﬁ,lc‘oé ﬁml()ﬂ"( A

Cecil Ireland

Cl - +~D674F
ce:  uware. 8. Thayer ~ Hyde Patk, MA
L. ¥rieger -~ Aurora, CO
J Mclaughlin -~ Aurora, CO
|
I R N I R R B I CrT AT AT S arTmised
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Howden Sirocco, Inc.
One Westinghouse Piaza
Boston, MA 02138

(617) 361-3700

Fax (817) B20-1338

LOU KRIEGER RSSC

HOWDEN
SIROCCO
INC.

85-24-91 11:1@ P.od

Howden 8irocco, Inc,
Fluld Drive Service
Gyrol Division

8111 Tireman Avanue
Dearborn, M! 48121

(313) 931-4000
Fax {313) 0314464

Technical Service

and
Field Labor Rates
(Domestic)
Form TS01 Rev. 08/90
Subject 10 Change Without Notice

Howdan Sirocco Ine (H.8.1.) maintains a staff
of compatent, trained machanical service rep-
presentatives and fieid sarvice enginesrs for the
purpose of turnishing tachnicat direction and
advice during Instaliation, stant-up, testing,
normal maintenance, inspection and rapair of
field eracted fans, fluid drivas and associated
machanical accessories,

Services are offered in the foliowing catego-
ries:

Fleld Labor can be provided on a firm prica
basis or on a daily basis dependsnt on cus-
tamer requiremants. For guidance, tha ap-
phicable daily rates are provided in the Daily
Rate Schadule which lollows.

Mechanical Service ropresentatives provide
techni-.al assistance to customer parsonnel
of provide the technical dirsction and super-
vislon of Yabor supplied by H.5.1. during all
phasss of the contractad work.

Enginesr Services are provided by qualitied
angineers with tha capability to parform total
system analysis as wall as the diagnosis of
unusual fiald difficultles

Dally Rates

The following daily ratea apply in the Contl-
nental Urvted States, Hawail, or Alaska:

— Uninss otherwise agraed In writing {e.g.,
shift work), a normal working day is 8:00
am, to 500 p.m., during which tima the
apprapriata rate for Monday through Friday,
Saturday of Sunday will be charged. An
altowance for lunchtime will be made.

—All hours worked in excess of a normal
workday will ba charged at the stated rates,

~ All travei timg wit! ba charged at the Monday
through Friday basie or overtime rate as
datarcined by tre actual time of travel,

— The total daily rates Include wages or salary,
Socis’ Security and Worker's Compensation.

— Normal living expanzes and local transpor-
tatlor are covered under “Living Expenses
Pet Diern

«=Tha mirimum chargs tor any day or pan
day worked shall be B hours at the rate
appropiiate to the day of the week and the
time of day durng which work was dgone
plus ‘tving o~pensas, ravel ngts and aqul>
mant rentals

— Uninas otharwise agreed, the cost of traval
will be billad as par the Travel Reta Sched-
ule harain,

~ Copiea of tima sheets signad by the custo-

ping costs of rantal equipment not specified
will b provided. No other racsipts will be
provided.

— Invoiced prices will be thosa in effact 8t the

mer's ropressntative and receipts for ship- tima sarvice la rendered.
Dally Rate Schedule
L.8. Dollars
Living
Fisld  Mechaniosl Englnesr  Expens::
Labor Service Servios  PerDlam
Mondsy through Fridey
Per 8- 1our working day 465 575 750 15
Par hour in axcess of 8 70 95 115
Salurday
Per 8-hour working day 670 840 1075 10
Per hour in excess of 8 105 135 155
Sunday & National Holiday
Per 8-hour day 865 1065 1385 175
Par hour in excess of 8 105 135 155
Layover Tima — No work
muam%:rgm Friday 0 175
Saturday, Sunday & National Holiday :gg 2 gg 225 17 :5
Travel Rats Schedule

The travel rates fistad are one way from headquariers to the jobeite, and will be added io the

appropriate daily rates an the day traval occurs.
FANS

ZONE t —Maine, New Hampshire, Varmont, Massachusetis,

Rhode tsland and Connecticut

ZONE 2 — All othar states east of the Misalssippi River
ZONE 3= All other states wast of the Mississippl River
{including the Commonweaith of Puarto Rico)

FLUID DRIVES
ZONE 1--Michigan, Ohio and Indiana

ZONE 2 — Al other states east of and Including Minnesota,
fowa, Missouri, Arkanses and Louisiana

20NE 3~ Al other statas west of and Including N. Dakota,
8. Dakota, Nebraska, Okiahoma, Texas
(including the Commonwaalth of Puarto Rico)

Cost plus 15%

Nt N NtV Vet Nl Vgt gt gl Nt

fentsl Equipment
The tollowing dally charges apply to equipment required in connection with normal sarvice

Transportation expenses will be Invoiced at cost:
Electronic Balancing Equipment

$220/day
To be quoted

Other aquipment or Services
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HOWDEN SIROCCO

Howden Sirocco Inc.

Represented By

Lou Krieger Associates

700 Billings Street, Unit D

Aurora, Colorado 80011

Telephone (303) 366-3500 FAX No. (303) 366-0130

May 28, 1991

Intermountain Power Service Corporation
Box 864

Delta, UT 84624

Attn: Mr. Jon Christensen

Subject: P.A. Fan Test

Dear Jon:

This will confirm recent conversations relative to Cecil
Ireland's testing of your P.A. fans.

The schedule is for Cecil to travel on Thursday June 13,
meet with yourselves Friday June 14, with the test being
conducted on Saturday June 15.

Cecil will then prepare a report so as to have it in your
hands prior to June 30.

We understand you will have personnel available to assist
Cecil in this testing.

Sincerely,

,) l B
. - .
%gLJ mhﬂf/”’
. W. Kriegek

cc: Cecil Ireland/HSI/Hyde Park
John McLaughlin/HSI/Aurora

American Blower® Gyrol Fluid Drives® Sirocco® Sturtevant®

IP12_001928
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June 28, 1991

INTERMOUNTAIN POWER PROJECT
UEDATE ON ANALYSIS OF PERFORMANCE OF P.A. EANS

Attention: Jon Christensen

As promised we are sending you this update on our analysis of the P.A, fan
performance,

We have calculated the results of the June 22 tests and they basically confirm
the earllier figures from your tests. Because only one fan is feeding the unit
the system line is further to the right on the fan curve, as would be expected.

If we accept the powers measured by you, thenh the efficiency of the fana is
gignificantly lower than it should be - especially at the higher speed, We do
not see any one reason why this should be; such things as rotation and vane
direction have been checked, also a few leading dimensions on wheel and
housing have been checked.

We are, therefore, looking at a number of other aspects ag follows:

Original Selection: We will check to sse whether VWeatinghouge
wag fair and accurate in the fan selection.

Curve Accuracy: Further study of the recently drawn curve
with vane zettings shows that some reglons
of this are not accurate. The efficiency
between the 30° and 45° settings calculates
to be almost as good as the top curve and we
know this is not right.

Fan Qutput/Vane Pogition: The tests show the fan output to be higher
than it should be for the vane angle at
which 1t was supposed to be gset. From the
vane stroking which our serviceman did we
ahould know the vane angle within ¢+ 3°,

Velocitjey: We are looking closely at the ailr velocities
through the fan compared to those in the
dozena of other units which are working
satisfactorily in the fleld.

Unfortunately, there 1s . margin on motor power on these unlts. Test block
BHP at low speed is 2,217 while motor nameplate HP is 2,100. At high speed it
is 3,989 BHP with a 4,000 HP motor. The fact that the system line moves to
the right can add 3% or 4% to power.

c0°d 0207 0N 3T:97 T+ CONTHT
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One of the reasons why the high speed performance ia so poor is because the
vanes have to be closed down so much (to keep the amps down) and the
efficiency at this condition is very low. As an example, if the vanes could
be opened a further 10° the efficiency would improve by 20% to 25%,

There are vane tabs on these vanes, to prevent vibration which sometimes
occurs at mid vane settings. These probably reduce efficiency by a couple of
points so removing these would not make much contribution. Another way of
achieving more open vanes is to de-tip the wheel. However, with these
aerofoll blades only very timired de-ripping could be done.

We will continue to study the figures and other data to establish how much

shortfall in efficiency is present and the likely causes for it. We will try
to have more specific conclusiona {n about 10 days.

Gl Jnclend

W. G, Treland
Senlor Development Engineer

WCI/sTm-0824E

£0°d 0207 0K -
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HOWDEN SIROCCO

Howden Sirocco Inc.

One Westinghause Plaza, Sulte 200
Hyde Park, MA 02136

lelaphone (617) 381-3700

Fax (817) 361-0493

A Howden Group Company

July 24, 1991

Intermountain Power Service Corporation
Route 1 Box 864
Delta, Utah 84624

Attention: Mr. Jon Christensen
Subiect: I.P.P. - P.A. Fan Performance
Dear Jon:

Further to our update of June 28, 1991, we give below the findings from our
analysis of the problems assocated with one - fan operation at the
Intermountain plant and we discuss the options available to overcome these
problems,

There are three main factors causing the problem,

Firstly, as already stated, the testa have shown the fan efficliency to be
lower than expected, especially at the high speed operating peint, We now
know that this has happened because some of the lower load regiona of the
basic selection data were incorrect.

Secondly, there 1g no margin on motor power. The quoted test bleock BHP at 8§97
RPM is 2217 while the motor is rated at 2000 HP and the 5% service factor
raises this to only 2100 HP. At the high speed duty the quoted BHP iz 3989
with a motor rating of 4000.

The combination of lower effleliency and motor power limitation creates a
'Catch 22' situation. The vane setting has to be reduced to keep the amps
down and thia reduces fan efficiency still further., The pregent fans are
capable of developing much more output at both speeda and of doing it more
efficliently, if only the vanes could be opened further.

Another factor which is adding to the problem ia that the actual operating
systems for one and two — fan operation are to the tight hand side of the
original specified systems, Depending on the actual volume-pressure required,
thia can add from zero to 4% to power at low speed and zero to about 6% at
high speed., It seems that the possibllity of a variance in operating system,
particularly under one - fan operation, was not taken into account when sizing
the motors,

Amgri s it Sy ¢ e . ® Stunevant®
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Mr. John Chriatensen
Page Two
July 24, 1991

There appears to be only two options available to overcome the problem.
1. Replacing the present wheels and inlets.

We have tried a considerable number of wheel selections and find that
none of theae will develop the original MCR duty of 252000 CFM at 47
ins WG and do it within the present motor limit of 2100 BHP.

This prompted ug to look at other possibilitiea. Our firat idea was
that, in the light of operating experience, the opportunity should be
taken to re-specify the load points. We have, therefore, chosen
revised load points as follows. These points take into account the
fact that the systems are futher to the right and also we have
reduced the pressures to keep within motor powers, Your earlier
tests indicate that 100% MCR operation required about 37 ins. W7 (a-
graph conditions)., We have marked these new points or the +~ *
results graph for comparison.

MCR: 275,000 CFM @41 Ins, SP,
High Speed: 350,000 CFM @56 Ins, 8P,

However, even this course has problems, We can certainly select 2 or
3 different wheels which will achieve these duties within the pres -
motor power. Unfortunately, for the wheel s12es required, the
present housing is not sufficiently close to what it should be, whic
creates doubt as to whether this arrangement would perform
satisfactorily.

Thig leaves us with one other suggestion, which is to select the fans
for the high apeed duty and to run at high speed for both modes.

This means we could cope with a high speed duty of 350000 CFM at 57
to 58 ins. WG and stay well within the 4000 power limit. The MCR
operation would be achieved by closing the vanes. There would no
longer be a power or output limitation at MCR and our selections show
that the efficiency at thia vane setting would be about the same as
is presently achieved at this load. The wheel diameter would be much
the same as at present and thua the housing will be close to what is
required,

2) Replace the motors.
The other option for solving the problem is obviously to modify or

replace the motora. This option would be more expensive and a longer
lead time would be associated with it.

£0°4 9107 0N BO:CT T6'F2 7 : 3 1M0OH
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Mr. Jon Christensen

Page Three
. July 24, 1991

We hope the foregoing will be helpful in deciding the most viable course of
action and we await your comments with regard to the new duty points, If the
high speed option as discussed above is acceptable, we would be able to fine
tune the selection and work up budget prices and delivery information within 3
or 6 days,

Sincerely,

o7 A4 (9 % 2’1{ .
Lo G b
W. C. Ireland
Senior Development Engineer

WCI/arm-0840E

cet Mr. L. W. Krieger - Aurora, CO
Mr. R. E Mahoney
Mr. J. P, Srivastava
Mr. R. G. Eddy
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HOWDEN
SlﬁOCCO One Westinghouse Plaza
INC. Hyde Park, MA 02136
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@-10OWDEN SIROCCO W\

Howden Sirocco Inc. @

One Westinghouse Plaza, Sutte 300
Hyde Park, MA 02136

Telephone (617) 361-3700

Fax (617) 361-0493

A Howden Group Company
August 5, 1992

Tot Intermountain Power Service Corp.
Attention: Mr., Jon Christensen

From: ¥r. Cecil Ireland

FAX MESSACGE

Subject: I,P,P, —~ PA Fan Performance

Please find herewith revised curves for the PA fens at Intermountain Power,
Delta, Utsh., We apologize for our poor responae in getting theae curves out
to you,

We have redrawvn the curves, making separate onea for fiigh end low apeed,

The output of the top (90°) curve has been reduced alightly 4n line with
other test data. The vane clogure curves have been ‘bunched' towards the top
curve and this makes the angles at the teat points agree closely with what wase
recorded during the testa. The pover curvea have been reconstructed to give
efficiencies obhserved on other tests and also to give the ag — tested
efficiencies at Intermountain, Finally, ve have labelled the curves in
degrees from closed, which is in line with your nomencleature, These now are,
in effect, customigzed curvea for the Intermountain project,

Turning now to Westinghouse report WMC-EER-92-002, this redefines allovable
motor powers as 5000 HP at 1194 RFM and 3200 HP at 897 RFM and it ie our
understanding that & 1.15 service factor on top of these values can be
accommodated., ’

fmtemn lma® Pl Ehid rhue®  Slrocco®  Sturtevant®
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Mr. Jon Christensen ' -2 - August 5, 1992 -

Ivo-Fan Lov Speed Operation

We have indicated the mominal limit of 3,200 HP on the graph and it may be
seen that any point on the curve is well within this power, without having to
use any of the service factor.

One-Fan High Sveed Operation

The teats showed the operating system to bhe to the right of the original
gpecified system and we have ghown this operating system as & dotted line. It
is assumed, for purposes of discussion here, that higher fan loadings would
l1ie on this line, Again we have shown linea for the power limitations. It
may be seen that a duty of 375,000 CFM at 56.5 ins, 8P can be reached at 5,000
BHP and a duty of 413,000 CFM at 69 ine. SP can be reached at 5,750 BHP.

We alao include, for reference, the teet results summary eheet originally
faxed to you 12/10/91.

We hope the foregoing vill allow you to proceed with your evaluation, If you
have further questions regarding specific dutieas or conditions, or relative
efficiencies, please let us knov.

Regards,

Gl Indlesd

Cecil Ireland

CIl/arm-1368E

cc: J. McLaughlin ~ Aurors, GO
L, Krieger -~ Aurora, CO
J. Srivastava -  Hyde Park, MA
J. Sharer - Hyde Park, MA

Encloaures?

(Total pagea faxed: _5
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- QUAUTY ASSURANCE OFFICE

| MEP _XP-2-4599

CONTRACT/JOB 9233.62.3401-Unit 2 Boiler Units for IPP AFE

CONTRACTOR _Babcock & Wilcox LOCATION Anshein, CA

SUBCONTRACTOR/FOREMAN }J'"“"?"“" LOCATION _Round.RockeTX o .

SPO NOS. ‘ ITEMS COVERED

ACTIVITY Vitcess Testing aEpORT PEROD:S/14 - 23/83 REPORT NO. 3L
SUMMARY

Work Progress and Qu-iity

Routine electrical testing was witnessed on two motors for the contract. |
All test results were satisfactory.

Schedule Status

The motors for the contract are on schedule.

DETAILED REPORT

Persons contacted at the factory included:

Messrs. James Dvorak -~ Contract Administrator
Don Richmond ~ Test Engineer
Les Williamg <~ Tester

1 was accompanied by Mr. Mark Fenske, QA representative of Babcock and
Wilcox for the inspection.

Contract 2010N/62.3401 is for the Boiler Units for IPP. Westinghouse is
under subcontract to B & W to build two 4000 HP Motors for the primary air fans for
Unit 2 of the Intermountain Power Project. The motors are 2 speed 4000/2100 HP,
6000 volt, 1.0 service factor, 3 phase; with a:: 80°C temperature rige guarantee,

Routine electricai tests were performed on two motors for this contract:
serial #1668AA-01 and seriel #1668AA-02

A mechanical vibration test was performed on each of the two motors. The
amplitude of vibration was fpeuuud on the shaft and housing in both the horizontal
and vertical planes with the motors operating at both speeds. The maximum vibration
measured in any position was .900 mils, Nema Std. MG1-20.52 specifies a maximum of
2.5 mils for machines with a speed between 1000 and 1499 rpm and a maximum vibra-
tion of 3.0 for machines with a speed of 999 rpm or less.

Bearing temperature rise tests were perfomed on both motors at both high
aud low speeds. The results of the tests at each rating were as follows:

G. Schroeder 6/3/83
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E

SEPARIMINGT OF WA & FOWER !
OF T CITY OF LOS AltES
FOWER SYSTEM ‘ -2
!!!UV!!!IJISI(?I‘ AND CONSTRUCTION DIVISION i
. QUALITY ASSURANCE OFFICE b
CONTRACT/JOB_9255.62.3401 - Unit 2 Boiler Unite for IFP REPORT NO. 2L
Temperature, °C
Serial ¢ *  Asbient Temp. °C Rear Bearing Front Bearing
1668AA-01 (High) 26.6 57.6 61.8
(Low) 26.1 51.4 54.8
1668AA-02 (High) 26.5 $8.0 61.9
(Low) 26.0 53.0 56.1

Alr gap measurements were taken at four different areas around the
perimeter of the motors. All air gsp measurewents were within the allowed
standard tolerance of 5% above the specified gap. The results were ss follows:

Serial #1668AA-01

Specified
12 3 s Mr Gap (in)
Front (in.) ' .090 .095 .095 .095 102 (max.)
Rear (1".) .095 .09% .095 .090 102 (I!x.)
Serial #1668AA-02
‘ Specified
1 2 3 3 Alx Gap (in.)
Front (in.) . +090 .100 .095 .100 <102 (max.)
Rear (in.) '»100 .095 .100 .100 _ +102 (max)

The locked rotor current at reduced voltage was measured for each mpotor
for both ratings. From the locked rotor saturation-curve the current at rated voltage
was calculated. The test results were as follows:

Locked Rotor Currents (amps)

: : Redyced V l1oozv Guarantee (100%)
Serial #1668AA-01
High Speed 1456 1948 1970
Low Speed 1259 1453 -
Serial #1668AA-02
High Speed 1453 1942 1971
Low Speed 1261 1443 -

Sound pressure level tests were performed on one motor (s/n 1668AA-02)
and the octave band level test on 1668AA-01. The results were as follows:

G. Schroeder 6/3/8%
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QMWO"?:“M s
POWER DESIGN AND CONSTRUCTION DIVISION
. ¢Itmllrr1’l\SSIJIUl!ICIE(:FF!C:E
CONTRACT/JO8B =1 er Units for IPP REPORT NO. 9L
Serial #1668AA-01 (4000HP) d)
Average Sound Pressure Level € 6600V
|
Octave Bands (HZ) tual Corrected Ambient Cuarantee
128 176.5 73.5 72.9 90
250 '79.1 77.1 74.9 87
500 '77.3 75.3 71.8 85
1K 74.2 7.2 71.4 85
X '75.2 74.2 65.9 85
4K 69.3 68.3 60.7 85
8x 60.5 60.5 50.7 85
"A" Scale 80.7 78.7 74.9 85
Serial #1668Aa-01 (21000P) db Levels
Octave Bands (HZ) Actual Corrected Anbient Cuarantee
125 76.6 74.6 72.9 9
250 77.3 74.3 74.3 87
500 73.3 73.3 71.6 8s
IK 73.4 73.4 71.3 85
2K 72.2 71.2 65.8 85
4K 61.3 61.3 60.3 85
8K '51.0 51.0 50.5 85
"A" Scale 177.9 74.9 74.9 85
Serial #1668AA-02 |
Rating A-Scale /db Corrected Ambient Guarantee
4000 HP 81.2 80.2 74.2 85
2100 HP 78.0 75.0 74.7 85

The high potential and polarization index tests were witnessed on both
motors. The polarization test was performed at a voltage of 8250 vde. At the end
of the ten minute period the iresistance ranged from 82,500 megohm for 1668AA-0l1 to
57,750 megohm for 1668AA-02. Each phase of the motors was tested at dry bulb
temperature of 23.0°C and 24,5°C.

Corrected to 40°q. the average insulation resistance was roughly 28,050
megohm for 1668AA-01 and 19, 900 megohm for 1668AA-02

The polarization| 'indices ranged from a low of 5.0 to a high value of

6.36. The required minimum ﬂndcx needed for class B insulation according to IEER

standard 43 1is 2.0,

G. Schroeder

6/3/83
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A

POWER SYSTOM -l

POWER DESIGN AND CONSTRUCTION DIVISION
QUALTY ASSURANCE OFFICE
CONTRACT/JOB__9235.62.3401 - Unit 2 Boiler Units for IPP REPORT NO. 2!

High potential j;uts were witnessed on both motors. Each stator was
subjected to 14.2KV for one minute; each RID withstood 1500V for one minute; and
each space heater received 1200V for a minute. All test results were satisfactory.

With the successful completion of all required tests the motors have
been sent to be painted and prepared for final inspection.

CHS:cem

cc: James H. Anthony
R. L. Nelson
R. J. Clark - &
1PP File
R. %. Dutton

G, Schroeder 6/3/8%
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- 213 481 4890

DUP MGCH ENG SECTION  TEL:213-481-4890 Mar 07,91  7:25 No.001 P.02
° Doc. No. 102270/ FURINEER' COPY
" Babscock & Wilcox 91 _coanss BH
253 '
a McDermott company 5 2 % 3:6'?3& ggr%ﬁ;;g Avanue
m-* FYI—> AEN %3’03)958:8203
JkH | -
~APC "~ | February 22, 1991 .
S RET TO UMM ’
Wl Eiify. Section :

- Department of Water & Power
City of Los Angeles
111 N. Hope Street
Los Angeles, CA 90051

L Attn: - J.W. Scofield

Re: Intermountain Power Project
B&W Contract RB-614/615

Dear Mr. Scofield:

-

. The following is a Tisting of final warranty items for the Intermountain
4 Power Project. With each item is a discussion of current status and ~

proposed actions.

1. Pulverizer Variable Loading System: The previously quoted 24 months
delivery was in error, 24 weeks fs correct. A quote for an additional
unit for a spare and for start-up service has been submitted. We

should be able to proceed immediately upon receipt of a change order.
o 2. Merrick Coal Feeders: Problems reported with calibration and

maintenance .were corrected last fall on Unit 2, The service
R representative for Merrick was the most knowledgeable to date, and we
- are working to have the same representative for Unit 1 this spring.

3. Bailey Coptrol System Grourding: An acceptable strategy “for isolating
the system has been developed by Bailey and approved by IPSC. We are
unable to mobilize by outage time for Unit 2, but we have scheduled
Bailey to do Unit 1 on the upcoming outage. We will schedule Unit 2

for the fall.

4. Burner Line Fires: We have offered to assist IPSC with clean and/or
dirty air tests to resolve this problem. We are awaiting schedule

information from IPSC.

IP12_001958




. e - 213 481 4898 .
DUP MECH ENG SECTION TEL:213-481-4890 Mar 07,91 7:26 No.001 P.0O3

-

Mr. J.W. Scofield -2- February 22, 1991
Department of Water & Power

5. Automation of Pylverizer Clearing: We are presently developing a
specification from our design group’s recommendation. We will then
_ provide a quote for performing this work for your review,

6. Safety Valves: "Ring pin breakage continues to be a problem, and
response from Dresser has been disappointing to date. We will continue
to press Dresser for a solution, and are soliciting help from our

; Purchasing Department.

7. Sootblower Panel: We are in contact with Diambnd Power to determine
requirements for implementation of the recommendations in Frank

Merritt’s November 19, 1989 report. We will advise our findings upon
receipt. :

8. [Economizer Tube Rubbing: As a final confirmation, we will UT a
selected sampie of tubes on Unit 1 during this upcoming outage. It 1s
expected that no wear will be detected and this fssue will be ch;ed.

9. Spacer Bars: We are adding the new spacer bar design to the rear of
. the reheater intermediate section on Unit 2, this outage. On Unit 1,
both the secondary superheater outlet bank and reheater intermediate

bank (rear) will be completed during the next outage.

10. Burpers: Inspectfons by our burner expert will be conducted during the
outages. Based on observations of Unit 2 last fall, we expect few, if
any, problems with burner deterioration. Also, we have reviewed the
"consultants" remaining 1ife report and feel many of the
recommendations are unwarranted. Howaver, we are conducting a design
review of the burners and wil) wish to review this with you and your
staff in the near future, L

11. Support Castings: We will continue visual inspections of the RH
support castings on Unit 1 fom-the duration of the warranty. At the
same time, we are developing an engineering review to determine if
further improvements in the design and/or repair procedure can be made.
This information will be forwarded as it becomes available.

12. Air Preheaters: Discussions with Bruce Corey indicate that he fs still

prepared to meet with DWP and IPSC to discuss 1DS upgrades and other
outstanding issues. This will be coordinated with Krikorian.

IP12_001959




e e 213 481 4890
DWP MECH ENG SECTION  TEL:213-481-4890 Mar 07,91 7:26 No.0O1 P.0O4

-
L -~

Mr. J.W. Scofield -3- February 22, 1991
Department of Water & Power

13. PA Fan Performance: The review of test data by Barberton design has
been completed and a report is being prepared. It appears that motors
. with a higher service factor would result in the desired capacity.
This report will be forwarded under a separate cover when completed.

This represents the known warranty obligations. Should you have questions

or comments, please advise. ’ '
Very truly yours,

BABCOCK & WILCOX COMPANY

D.C. Langley ‘
‘Regional Service Manager | -
Western Region ’

DCL:pm
326

L
"‘ .
rl
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Babcock & Wilcox

a McDermott company

To ' D.C. LANGLEY, REGIONAL SERiVICE MANAGER

WESTERN REGION
From

J. WM. SMITH - MGR., DESIGN ENGINEERING

BVCBIG | BDS 663-8
Cust. File No.

or Ref.

INTERMOUNTAIN POWER PROJECT RB-614

Sub;. Date

PRIMARY AIR FAN MOTOR

NOVEMBER 13, 1991

| This letter to cover one customer and one subject

Judging from the data avai
performing near its predic
The causes of the present

required by Black & Veatch
fan motor of the silencer

is to prevent the motors f
be replaced to provide the capability of 2700 hp at the low speed condition.

only.

lable, we believe that the primary air fan is

ted fan curve and that the motors are undersized.

condition are primarily a faulty fan sizing logic
and failure of B3W to recognize the impact on the
strategy change in 1983. If the customer’s desire

rom limiting the fan capability, the motors should

The following observations are made in support of these conclusions:

1.

In 1983, the silenci
provide a fan enclos
steam coil air heate
outlet as opposed to
with acoustic insula
heater. The results
block HP from 2061 t
so the installed mot
requirement.

The original fan spe

weight, 50% on pressure and 25°F on temperature.

ng and fan enclosure strategy was changed to

ure room with face heating coils, to delete the

r and to provide silencers at the fan inlet and
silencers at the inlet and in the tempering duct

tion and lagging provided in the duct to the air

- of these changes was an increase in low speed test

0 2217. The motor size (2100 hp) was not changed

or capacity is now less then the fan test block

kifications required test block factors of 25% on
These factors are

greater than B&W’s typical (for trisector) of 25% on weight and 30% on

static and results i
normal operating ran
to us to provide a 2
selected to provide

condition. These we
volume. Since fan p
effect was to provid
operated at the high
more unattractive ef
operation resulting

only consumes high H

n a fan efficiency that is unattractive in the

e. To improve efficiency, the customer directed
-speed motor (900 rpm and 1200 rpm) with the fan
nominal test block margins at the low speed
re defined by the customer as 10% on flow and 5% on
essure varies with the square of the flow, the

a fan with a near 80% margin on pressure when
speed condition. This yields a fan with an even
ficiency characteristic at the high speed
in the operators perception that the high speed
P power while offering little operating advantage.
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D.C. LANGLEY

-2- NOVEMBER 13, 1991

The low test block
some of the normal s

the undersized motor.

First, they allow fo
conditions; this esp
heaters (especially
larger when trisecto
illusive item. Seco

1.30) margin on the
condition. With the
assured that the mot

deviations in operati

reduced factors of 1
this fact was not re

The use of the 2-spe
fan. The only value
for cases where a wi
be expected due to b
margin desires. The
of nearly consistent
number of mills in o
this application. A
system, but at the t
limited to hydraulic
undesirable by the ¢

‘would be an attracti

sensitive to auxilia
proposal, the single
margin closer to B&W

B&W’s intent was to
and not high speed ¢
on the fan curve wit
set based on vane th
rather than to the 1
high speed condition

rgins dictated for the low speed condition removed
feguard in equipment selection and contributed to
The test block margins have several purposes.
variations in systems performance from the design
cially becomes important with regenerative air
risectors, which is why the B&W test block is
s are used) where the air heater leakage can be an
dly, they provide some margin for deviation of the
d performance. Finally, and not insignificantly,
t block factors is to provide a near 60% (1.25 x
tor size as compared to the predicted or net
normal type of test block factors, one is fairly
r will be adequately sized for rather significant
ng conditions and fan performance. With the
and 5%, this inherent margin was eliminated and
ognized in the motor selection.

d motor has little application for a primary air
is to potentially provide some economy of power

e range of operating pressure requirements might
th system characteristics and design (test block)
primary air system, however, has a characteristic
pressure at maximum mill loading regardiess of the
peration. The 2-speed fan is not appropriate for
more appropriate design would be a variable speed
ime of this offering such systems, I believe, were
coupling which would probably be deemed

ustomer. Today variable speed electric drives

ve choice for this application for a customer

ry power consumption. At the time of this

speed fan with inlet vane control and a test block
s recommendation would have been a better choice.

size the motor based on the low speed test block
onditions. The low speed power is essentially set
h the vanes wide open. The high speed power was
rottling to the specified test block condition

00% vanes open condition and test block flow. The
at test flow and inlet vanes full open would

produce approximately 85 inches pressure (well above the test block)

and require a 5000 h
Veatch). The Black
capability is wrong

p motor (not the 4700 referenced by Black &
ik Veatch suggestion that the high speed power
is in error as the motor was designed for the test

block conditions. A 5000 hp motor selection would have significantly

increased the system
the detriment of the

cost and lowered the operating efficiency, both to
customer.
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NOVEMBER 13, 1991

The first fan tests in January 1989 were conducted at the high speed

condition. These te
the fan discharge.

condition, they do n
demonstrate the poor

The tests conducted
Rather than the deta
the primary air flow

of air heater leakage.

air heater leakage w
power is in the rang
pressure and power p
conditions and fan t
on ratio of absolute
the estimation of pr
gages, leads me to c

ts were good in that they measured the air flow at
owever, since they were at the high speed

t address the issue of Tow speed power. They do
efficiency resulting from the 2-speed study.

n August of 1990 were at the Tow speed condition.
led traverses to measure the fan discharge flow,
to the mills was utilized requiring an assumption
Note that with the high discharge pressure, the
uld have been higher than predicted. The measured
of 2500 hp. Applying a correction to both static
ediction based on the difference between test
st block conditions (the corrections being based
temperature) and allowing for some uncertainty in
mary air flow and pressure measured by magnahelic
nclude that the fan is operating near the

predicted performance.

The earlier Function
temperature correcti
performance prior to
these corrections is
this test is the inl
and Service does not
open, the system app

I did not research t
performance requirem
conditions, the anal
minimum of mills in

should have consider
pulverizers at maxim
number of mills in s
rise and the pressur
requirement on the f

The fan predicted pe
position the HP peak
the motor be sized a
not limit the fan pe

1 Engineering analysis did not include the

n and was based on use of the wrong fan curve (the
the silencer change). The fan curve marked with
attached. The missing bit of information from

t vane position; this information was not recorded
recall the position. If the vanes were near 100%
ars to be performing as predicted.

e files to determine the basis of the net

nts. At both the 60% load and 100% load

sis should have considered both the maximum and

ervice at that point. In addition, the analysis

d Toad points near those conditions with

m rating and at minimum rating. Note that as the
rvice increases at any load, the flow requirements
requirements fall moving to a higher HP

n curve.

formance is such that at the low speed 100% vane
at approximately 2600. I would recommend that
this condition, thus assuring that the motor will
formance. Including provision from ambient

variation, a 2700 hp motor would be appropriate.
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7. The August 1990 test indicate a high fan pressure rise as compared to
the predicted performance. Unless the test was set up to run with
fully open inlet vanes and throttle at the pulverizer, it would be well
to investigate normal operating condition to determine if this high
pressure rise is typjcal and investigate the potential for reducing
system pressure. One area of investigation would be the control
strategy for the hot and cold air dampers to the mills. Is unnecessary
throttling being done at this location? Another area of investigation
would be the control strategy for primary air fan discharge pressure.
Is the control set point set unnecessarily high resulting in the high
fan pressure? To minimize operating power, the discharge pressure
should be controlled as a function of pulverizer loading rather than
held to a arbitrary high value.

JWS: jw
Jjws07

@ cc:  H. R. Patel/BVS02D
E. L. Wells/BVSW2C
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PRIMARY AIR FLOW

Performance Aspects:
(original design intent)

STATUS:

e PA Duct Press 35-37 "wc
e PA Damper Posit 80-95 %

e PA Fan Current 175-180 amps

ADVANTAGES:

e minimize PAH leakage

e minimize PA Fan horsepower
requirements

DISADVANTAGES:

e problems with pulverizer
and burner operation

e decreases pulv velocity
(inc rejects and fallout)

e decreases burner line vel

VARIABLES:

TRADEOFFS

Operational Aspects:
(real world stituation)

e PA Duct Press 42-44 "wc
e PA Damper Posit 70-80 %
e« PA Fan Current 180-190 anmps

e improves pulverizer and
burner operation

e increases PAH leakage

which increases PA flow and
PA Fan horsepower and
reduces boiler performance

e increases PA Fan horsepower

due to increase in PA duct
pressure (head)

e PA flow and temperature requirements

e coal moisture content
e pulverizer wear

PROBLEM:

e PA Flow controlability, run out of damper position (i.e. run
out of air flow and starve pulv of air requirements)

CONCERNS: (inadequate primary air flow)

e Pulverizer- loads up

(inc rejects, inc pulv amps, inc press drop, dec fineness)

e Pulverizer Rejects Fire

e Burners- decrease line velocities

e Burner Line Fires

COMPROMISED OPERATION: (based upon discussions with Technical

Services and Operations)

e increase Prim Air Duct Press (4 "wc)

37"wc to 41 "wc
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- ROOT PROBLEM:
’ e Marginally designed PA Fan Motor
-no compensation for motor and drive efficiency
-no cushion margin for PA Fan efficiency
-no service factor margin

e Problem with high speed operation
-cannot get capacity at high speed
-electrical: power factor, harmonics, wiring configuration
-mechanical: inlet vane control

RESOLUTION:

» Interim- Controls enhancement to allow biasing of individual
pulverizers

s Modification- Capital Project PA Flow temperature compensation

e Identification as Boiler Contract Deficiency List
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Motor Current Rating Summary List

od

-

)

Description Motor Amp Service Relay
(motor manufactor) HP Nameplate Factor Protection Maximum

# of Operating Rating Rating Amp Rating Alarm Value Stator Service
Critical Motors: Equip Mode (HP) (Amp) (Amp) (Amp) Temp (C/F) Factor
Primary Air Fans 2 Low Speed 2100 183 183 240 130/266 1.00
{Westinghouse) High Speed 4000 302 302 320
Forced Draft Fans 2 Low Speed 2750 275 316 384 140/284 1.15
(Westinghouse) High Speed 6500 508 584 640
Induced Draft Fans 4 2nd Link 7415 400 ea 400 ea - 120/248 1.00
(Westinghouse) 1st Link 4596 506 506 - 145/293
Pulverizers 8 N - 800 713 73 - 80 150/302 1.00
(Siemans-Allis)
Standby Boiler Feed Pump 1 - 7000 512 588 640 140/284 1.15
(Westinghouse)
Booster Boiler Feed Pumps 3 - 600 46 53 64 120/248 1.15
(Reliance Electric)
Condensate Pumps 3 - 1750 132 152 160 140/284 1.15
(Westinghouse)
Circulating Water Pumps 3 - 2050 179 206 192 120/248 1.15.

(Siemans-Allis)

Notes:

1. The service factor current rating allows continuous operation of the motor at the nameplate current rating

multiplied by the service factor.

temperature value.

This operation shall maintain a stator temperature below the limiting

2. The relay current alarms are listed because some alarm values are lower than the service factor current rating.
These relay protection alarm values can be exceeded up to the maximum service factor current rating.




FILE 9255.93.5802
NO.

SYSTEM DESCRIPTION
% COMBUSTION AIR (SGB)

IPP 112684-1

TABLE 3-2. PRIMARY AIR FAN PREDICTED PERFORMANCE

Item

Inlet Air Temperature, F
Inlet Air Demnsity, lb/ft3
Capacity, each fan

Pounds per hour

Actual cfm
Fan Static Pressure, in. wg
Fan Static Efficiency, per cent
Design Fan Speed, rpm

Input Horsepower

3-12

105
0.0588

1,120,300
317,500
62.5

81.9
1,194
3,810

MCR
105
0.0588

882,000
250,000
44.5
84.9
897
2,061

-

. e
: - R B L, X vy
LT e ey 2 & Ax,.;,,,;Mng:&-imMﬁ
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SYSTEM DESCRIPTION

FILE  9255.93.5802
NO.

COMBUSTION AIR (SGB) ”

IPP 112684-1

: WESTINGHOUSE, STURTEVANT DIVISION
o b - - e o S1ZE 23120-D AIRFOIL PRIMARY AIR FAN
: 70% OWD(, ARRANGEMENT NO. 3, CLASS 1200
- , EVASE - 91.65 FT2
- i wr? = 152, 185 LB-FTZ
- R TIP SPEED = 39,758 FT/MIN @ 1,194 RPM : |
wlk - x ELEVATION = 4,700 FT
STATIC PRETSURE 1194 RPM HIGH SPEED: ,19% RPM, 105 F, 0.0984 LB/FTS
7 /,’ LOW SPEED: 897 RPM, 105 F, 0.0586 LB/FTS
i |
80 Lo
70 |
o
[~
=
o
u
3
6000 = 60 |
w
-4
=
o
@ o
o= STATIC PRESSURE 897 RPM W
- 5000 - = 50 |- -
g -— -
R 1 A
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= 4000 4o -
W
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W
=
[YY]
o«
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w
o
(-3
wi
=
[~]
Q.
= 2000}
('
1000}
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100 200 300 400 500 600 700
FLOW PER FAN, 1000 ACFM
SVE - meteh Vome Conteel PRIMARY AIR FAN STATIC

PRESSURE AND HORSEPOWER
PERFORMANCE CURVES
FIGURE 3-6

!

3-13
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Spec. 2010N
Revised May 29, 1981

DIVISION G3 DETAILED REQUIREMENTS FOR ITEM 1

each rotating shaft and complying with the requirements of the 1448
State of Utah shall be furnished for each courling of each fan. 1449
The coupling quard shall be provided with a removable plate or 1450

other equivalent means for inspection and oiling.

21.8 Sole Plates: Steel sole plates for each fan 1453
bearing pedestal shall be prov;ded. Bearing redestals shall ke 1454
bolted to the IPA foundation ky means of anchor kolts extending
through the sole plates.

21.9 Primary Air Fans: Primary air fans shall le 1457
provided as necessary for proper bciler operation. ¥With one - 1458
primary fan out of service the remaining fans shall be capable
of providing sufficient prirary air to permit boiler operaticn 1459
up to not less than 60 percent of Maximum Capacity with each of
the specified coals. Test block performance of each fan with - 1460
inlet boxes and silencers shall be qreater than its expected
operating performance by not less than 25 percent for weight 1461
flow, not less than 50 percent for static discharge gressure,
and not less than 25F for temperature at the plant's elevat;on 1462

for each of the specified coals.

The primary air fans shall ke of the full shrouded 1464
type with backwardly curved airfoil klades and shall be double 1465
width, double inlet. The fans shall have inlet Loxes complete 1466
with silencers. An annubar and 2 thermocourles shall be 1467
provided in each inlet bhox for measuring the primary air flow.

The bearinas shall ke of the self-aligning, split 14€9
sleeve type capable of withstanding Ligh thrust lcads due to any 1470
unbalanced forces on the fan wheel. The tearings shall be 1471
cooled with o0il fraom the lubricating 0il package specified
herein. The bearinag lubrication system shall be of the flow- 1872
through flood type.

An independent lukricating oil rackage shall ke 1474
furnished for each fan and rotor unit. Each lubricating oil 1475
package shall be capable of supplyina the required amount of
lubricating 0il to the fan and motor kearings at test block 1476
conditions.

Each packaqge shall be ccrplete with dual full-capacity 1478
water-to-oil heat exchangers, dual full-capacity cil filters, 1479
and dual full-capacity pumps and motors. The filter shall te 1480
cleanable or replaceable without interrupting the oil flow. The 1481
complete package shall be factory-wired, assemkled, and mounted

on a common base. The packaged system shall be arranged and 1482
wired such that either pump may serve as the main supply pumg
while the other pump serves as the standty pumg. 1483
G3-46
N
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Based on 7 Mills
in Oreration

Ccal
Reserve Coal
B_and F* Reserve F
Boiler efficienCyceccececseancaseceopercent_ 88,82 87.Q7
Total pressure loss from the
air heater air inlet to the ‘
fumaceoo‘.'o.o'oo..o-.oo.o..cin. Cf Hater _5':_.3t 5;5
Total préssure loésvftém €$e'
furnace to the air heater
flue gas outlet.ecesesacacesein. of water___ 8.3 8.8
Excess air at the economizer V
outlet...‘b‘.........-..C...‘..Q‘.Fercent - 17 17
Excess air at the air heater - -7
gas outlet......‘....oc...Q.......percent 26 26
Dust loading in the flue gas
leaving the economizer........grains/scf___5.21 3.96 .
Capacity with only 2 pulverizers
in service......percent Maximur Cagacity 30 29
Capacity with only 2 pulverizers cut
of service......percent Maximur Capacity 100 97
Air flow rates:
Theoretical air for combustion....Mlb/hr 5781 5880
Total air for combustion including
excess air..’......'..........Q..Mlb/hr 6651 6762
"Air from primary air fanS.........Mlb/hr___ 1533 1600
Temmring ait..........‘.-........-Mlb/h! 2&6 1“L
Air from primary air heaters
excluding tempering aifeeeeee.ee.MlE/hr 1111 1260
Rir from forced draft fanS.e.es..e..Mlb/hr 5693 5763
sealing air, from temperature
air dUCt'O.....'.....Q...‘-....Qulb/hr 77 77
Air to seccndary air heaterS......Mlb/hr 5693 5763 )
Air from secondary air heaters....Mlb/hr 5371 5437

* Mixture of coals from Coal Reserves B and F on an equal weight basis.

. =31
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Based on 7 Mills
‘ O — ip_Greration

Coal
Reserve Coal
E_and F* Reserve F
Air pressures- ‘

S S o S S
Air from prlmary air fanS...in. cf water. 36.8 39.2
Air to prlmary'alr heaters..ln. cf water___33.9 36.1
Air from trimary air T T
. T)t)eaj.-he;,s’.o.‘.\tagc.O‘.‘. -e ....ino Cf \iater ;2:1 ,3.1._1
Air to secondary air ~ - S

heatets.Q......‘.“.......ln. of water 51;_ 5'“
Air from secondary air : . e m s

heaters..Q.....‘....‘.....in. Of wate: 3&’ 3-.2
Pir at windbOXeesssseessssceein. cf water_ 1.1 __ __ 1.1

155F average

Airutempératures:w air heater

-~ L S

‘coldend” T T
Minimum ambient temperature not terperature
Q requiring air preheatil’!g. smsensoonas Q‘P:V Wz_e!g gi!_gg_ -
Air to secondary air heaterSeccececccecsesF 65 65
Air from secondary air heat€rSeececsceesF___ 632 ’ 628
Air from primary air heaters .
eXCIUdinq temperlnq QifeeeccoccesccesF 2_‘!2 5;6
Air to pulvetizers..........‘......‘...F uﬁ_z u87

FlueAgas flow rates:

Leaving €CONOMiZer.veseeeceaseceaseeaMlE/hr 7456 7621
Ieaﬁxhq prlmary air heaterS...es..Mlb/hr. 1226 7 T 71381
Leav1nq secondary air heaters.....Mlb/hz” €730 6770

Flue gas fpressures:

Leaving €CONnOmMizZereeceececesein, Ccf water__ _=#.3 =4.5
Lleaving primary aifeseecsascseoine. cf water_ _=6.5 =7.2
. leaving seccndary air S T :
C N~ beaters...............‘..‘.in. cf water -9L; -93_“'

¢ Mixture of coals from éoalvReserves B and F on an equal weight basis.

C-32
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ID FrH AT Max LIMIT

THREOTTLE FEESES < SETPOINT

Fll DEMaKNIE > Fid FLOW

COMDD DERMAHE AT 188X HAX

FUEL FLOW MASTER DEMANRE AT MAx
FI OrR PR FARKRS DBEMARE AT HAX

M LORD <DEMAND AT HMAX
AC WITH REMOTE AUTO IKC HOLD
AMD TAC IN REHMOTE
MRk LORD LIMIT

FORWARD PAGIHN
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Fr FAN ZA MOTOR AMPS
&= SECOHES

BL 889

A M

FORWARD P
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AGIMNG

HI-WREH
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UNDER SOFTWARE LOCK

FORWARD FPAGIMNG

IP12_001981




